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^ processes for their manufacture and pharmaceutical compositions containing them are described. 



(MOC)alkyl or R l4 C(0)O(l-6C)alkyl wherein R 14 is optionally substituted (l-lOC)alkyl 



(57) Abstract: Compounds of formula 
(I), or a pharmaceutically-acceptable 
salt, or an in-vivo-hydrolysable ester 
thereof, wherein HET is an N-linked 
5-membered heteroaryl ring, optionally 
substituted on a C atom by an oxo or 
thioxo group; and/or by 1 or 2(1 -4C) 
aJkyl groups; and/or on an available 
nitrogen atom by (l-4C)alkyl; or HET 
is an N-linked 6-membered heteroaryl 
ring containing up to three nitrogen 
heieroatoms in total, optionally 
substituted on a C atom as above; Q is 
selected from, for example, (Ql), R 2 
and R 3 are independently hydrogen 
or fluoro; T is selected from a range of 
groups, for example, of formula (TC5), 
wherein Rc is, for example, R 13 CO-, 
R l3 S0 2 - or R !3 CS-; wherein R 13 is, 
for example, optionally substituted 
are useful as antibacterial agents; and 
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OXAZOLIDINONE DERIVATIVES WITH ANTIBIOTIC ACTIVITY 



The present invention relates to antibiotic compounds and in particular to antibiotic 
compounds containing a substituted oxazolidinone ring. This invention further relates to 
5 processes for their preparation, to intermediates useful in their preparation, to their use as 
therapeutic agents and to pharmaceutical compositions containing them. 

The international microbiological community continues to express serious concern 
that the evolution of antibiotic resistance could result in strains against which currently 

_- ^Habfc-a^^ 

10 classified as either Gram-positive or Gram-negative pathogens. Antibiotic compounds with 
effective activity against both Gram-positive and Gram-negative pathogens are generally 
regarded as having a broad spectrum of activity. The compounds of the present invention are 
regarded primarily as effective against Gram-positive pathogens because of their particularly 
good activity against such pathogens, but are also regarded as effective against certain Gram- 

15 negative pathogens. 

Gram-positive pathogens, for example Staphylococci, Enterococci, Streptococci and 
mycobacteria, are particularly important because of the development of resistant strains which 
are both difficult to treat and difficult to eradicate from the hospital environment once 
established. Examples of such strains are methicillin resistant staphylococcus (MRSA), 
20 methicillin resistant coagulase negative staphylococci (MRCNS), penicillin resistant 
Streptococcus pneumoniae and multiply resistant Enterococcus faecium. 

The major clinically effective antibiotic for treatment of such resistant Gram-positive 
pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with 
nephrotoxicity and ototoxicity. Furthermore, and most importantly, antibacterial resistance to 
25 vancomycin and other glycopeptides is also appearing. This resistance is increasing at a 
steady rate rendering these agents less and less effective in the treatment of Gram-positive 
pathogens. There is also now increasing resistance appearing towards agents such as p 
-lactams, quinolones and macrolides used for tire treatment of certain Gram negative strains 
responsible for upper respiratory tract infections. These strains include H.influenzae and 
30 M.catarrhalis. 

Certain antibacterial compounds containing an oxazolidinone ring have been described 
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in the art (for example, Walter A. Gregory et al in J.Med.Chem. 1990, 33, 2569-2578 and 
1989, 32(8), 1673-81; Chung-Ho Park et al in JMed.Chem. 1992, 35, 1156-1165). Such 
antibacterial oxazolidinone compounds with a 5-methylacetamide sidechain may be subject to 
mammalian peptidase metabolism. Furthermore, bacterial resistance to known antibacterial 
5 agents may develop, for example, by (i) the evolution of active binding sites in the bacteria 
rendering a previously active pharmacophore less effective or redundant, and/or (ii) the 
evolution of means to chemically deactivate a given pharmacophore. Therefore, there remains 
an ongoing need to find new antibacterial agents with a favourable pharmacological profile, in 
particular for compounds containing new pharmacophores. 

1 0 We have discovered a class of antibiotic compounds containing a new class of 

substituted oxazolidinone ring which has useful activity against Gram-positive pathogens 
including MRS A and MRCNS and, in particular, against various strains exhibiting resistance 
to vancomycin and against E. faecium strains resistant to both aminoglycosides and clinically 
used (3-lactams, but also to fastidious Gram negative strains such as H.influenzae and 

15 M.catarrhalis. 

Accordingly the present invention provides a compound of the formula (I), or a 
phannaceutically-acceptable salt, or an in-vivo-hydrolysable ester thereof, 




20 (I) 
wherein 

HET is an N-linked 5-membered heteroaryl ring, containing either (i) 1 to 3 further nitrogen 
heteroatoms or (ii) a further heteroatom selected from 0 and S together with an optional 
further nitrogen heteroatom; which ring is optionally substituted on a C atom by an oxo or 
25 thioxo group; and/or the ring is optionally substituted on a C atom by 1 or 2 (l-4C)alkyl 
groups; and/or on an available nitrogen atom (provided that the ring is not thereby 
quaternised) by (l-4C)alkyl; or 
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HET is an N-linked 6-membered heteroaryl ring containing up to three nitrogen heteroatoms 
in total (including the linking heteroatom), which ring is substituted on a suitable C atom by 
oxo or thioxo and optionally substituted on any available C atom by 1 or 2 (l-4C)alkyl 
substituents; 

Q is selected from Ql to Q9 :- 



R 2 



R 3 




io Qi Q 2 



15 



20 





Q3 Q4 Q5 Q 6 



Q7 Q8 Q 9 




wherein R 2 and R 3 are independently hydrogen or fluoro; 

wherein A, is carbon or nitrogen; B, is 0 or S (or, in Q9 only, NH); X q is O, S or N-R 1 
(wherein R 1 is hydrogen, (l-4C)alkyl or hydroxy-(l-4C)alkyl); and wherein 
25 in Q7 each A, is independently selected from carbon or nitrogen, with a maximum of 2 
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nitrogen heteroatoms in the 6-membered ring, and Q7 is linked to T via any of the A, atoms 
(when A, is carbon), and linked in the 5-membered ring via the specified carbon atom, or via 
Ai when A, is carbon; Q8 is linked to T via either of the specified carbon atoms in the 5- 
membered ring, and linked in the benzo-ring via either of the two specified carbon atoms on 
5 either side of the linking bond shown; and Q9 is linked via either of the two specified carbon 
atoms on either side of the linking bond shown; 

wherein T is selected from the groups in (TA) to (TD) below (wherein AR1, AR2, AR2a, 
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1 and CY2 are defined hereinbelow); 
(TA) T is selected from the following groups :- 
10 (TAa) AR1, ARl-(l-4C)alkyl-, AR2 (carbon linked), AR3; 
(TAb) ARl-CH(OH), AR2-CH(OH)-, AR3-CH(OH)-; 
(TAc) ARl-CO-,AR2-CO-,AR3-CO-,AR4-CO-; 
(TAd) AR1-0-, AR2-0-, AR3-0-; 

(TAe) AR1-S(0) q - , AR2-S(0) q - , AR3-S(0) q - (q is 0, 1 or 2); 
1 5 (TAf) an optionally substituted N-linked (fully unsaturated) 5-membered heteroaryl ring 
system containing 1, 2 or 3 nitrogen atoms; 

(TAg) a carbon linked tropol-3-one or tropol-4-one, optionally substituted in a position not 
adj acent to the linking position; or 

20 (TB) T is selected from the following groups :- 
(TBa) halo or (l-4C)alkyl 

{optionally substituted by one or more groups each independently selected from hydroxy, (1- 
4C)alkoxy, (l-4C)alkanoyl, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, -NRvRw, (1- 
6C)alkanoylamino, (l-4C)alkoxycarbonylamino, M<l^C)alkyl-M-(l-6C)alkanoylannno, (1- 
25 4C)alkylS(0) q - (q is 0, 1 or 2), CY1, CY2 or AR1}; 
(TBb) -NRv'Rw 1 ; 

(TBc) ethenyl, 2-(l-4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyL 2- 
nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 2-((l-4C)allcylaminocarbonyl)ethenyl, 2-((l- 
4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl; 
30 (TBd) R ,0 CO- , R 10 S(O) q - (q is 0, 1 or 2) or R ,0 CS- 
wherein R 10 is selected from the following groups :- 
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(TBda) CYlorCY2; 

(TBdb) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw, ethenyl, 2-(l- 
4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2- 
((l-4C)alkyl)ethenyl, 2-((l-4C)alkylarrimocarbonyl)ethenyl, 2-((l- 

5 4C)alkoxycarbonyl)ethenyl,2-(ARl)ethenylor2-(AR2)ethenyl;or 

(TBdc) (l-4C)alkyl {optionally substituted as defined in (TBa) above, or by (1- 
4C)alkylS(0) p NH- or (l-4C)allcylS(0)p-((l-4C)allcyl)N- (p is 1 or 2)}; 
wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl; Rv' is hydrogen, (1- 
4C)alkyl or (3-8C)cycloalkyl; Rw 1 is hydrogen, (l-4C)alkyl, (3-8C)cycloalkyl, (l-4C)alkyl- 

1 0 CO- or (l-4C)alkylS(0) q - (q is 1 or 2); or 

(TC) T is selected from the following groups :- 

(TCa) an optionally substituted, fully saturated 4-membered monocyclic ring containing 1 
heteroatom selected from 0, N and S (optionally oxidised), and linked via a ring nitrogen or 
15 sp 3 carbon atom; 

(TCb) an optionally substituted 5-membered monocyclic ring containing 1 heteroatom 
selected from O, N and S (optionally oxidised), and linked via a ring nitrogen atom or a ring 
sp 3 or sp 2 carbon atom, which monocyclic ring is fully saturated other than (where 
appropriate) at a linking sp 2 carbon atom; 
20 (TCc) an optionally substituted 6- or 7-membered monocyclic ring containing 1 or 2 

heteroatoms independently selected from O, N and S (optionally oxidised), and linked via a 
ring nitrogen atom or a ring sp 3 or sp 2 carbon atom, which monocyclic ring is fully saturated 
other than (where appropriate) at a linking sp 2 carbon atom; or 

25 (TD) T is selected from the following groups :- 

(TDa) a bicyclic spiro-ring system containing 0, 1 or 2 ring nitrogen atoms as the only ring 
heteroatoms, the structure consisting of a 5- or 6-membered ring system (linked via a ring 
nitrogen atom or a ring sp 3 or sp 2 carbon atom) substituted (but not adjacent to the linking 
position) by a 3-, 4- or 5-membered spiro-carbon-linlced ring; which bicyclic ring system is 

30 (i) fully saturated other than (where appropriate) at a linking sp 2 carbon atom; 

(ii) contains one -N(Rc)- group in the ring system (at least two carbon atoms away from 
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the linking position when the link is via a nitrogen atom or an sp 2 carbon atom) or one -N(Rc)- 
group in an optional substituent (not adjacent to the linking position) and is 
(iii) optionally further substituted on an available ring carbon atom; or 
(TDb) a 7-, 8- or 9-membered bicyclic ring system (linked via a ring nitrogen atom or a ring 
5 sp 3 or sp 2 carbon atom) containing 0, 1 or 2 ring nitrogen atoms (and optionally a further O or 
S ring heteroatom), the structure containing a bridge of 1, 2 or 3 carbon atoms; which bicyclic 
ring system is 

(i) fully saturated other than (where appropriate) at a linking sp 2 carbon atom; 

(ii) contains one O or S heteroatom, or one -N(Rc> group in the ring (at least two carbon 
10 atoms away from the linking position when the link is via a nitrogen atom or an sp 2 carbon 

atom) or one -N(Rc)- group in an optional substituent (not adjacent to the linking position) 
and is 

(iii) optionally further substituted on an available ring carbon atom; 

15 wherein Rc is selected from groups (Rcl) to (Rc5) 

(Rcl) (l-6C)alkyl {optionally substituted by one or more (l-4C)alkanoyl groups (including 
geminal disubstitution) and/or optionally monosubstituted by cyano, (l-4Qalkoxy, 
trifluoromethyl, (l-4C)alkoxycarbonyl, phenyl (optionally substituted as for AR defined 
hereinafter), (l-4C)alkylS(0) q - (q is 0, 1 or 2); or, on any but the first carbon atom of the (1- 

20 6C)alkyl chain, optionally substituted by one or more groups (including geminal 

disubstitution) each independently selected from hydroxy and fluoro, and/or optionally 
monosubstituted by oxo, -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen 
or (l-4C)alkyl], (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, H-(l-4C)alkyl-N-(l- 
6C)allcanoylamino, (l-4C)alkylS(0) p NH- or (l-4C)alkylS(0) p -((l-4C)alkyl)N- (p is 1 or 2)}; 

25 (Rcl) R 13 CO-,R 13 S0 2 -orR 13 CS- 

wherein R 13 is selected from (Rc2a) to (Rc2e) :- 

(Rc2a) AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1, CY2; 

(Rc2b) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw [wherein Rv is 

hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl], ethenyl, 2-(l-4C)alkylethenyl, 2- 
30 cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2-((l-4C)allcyl)ethenyl, 
2-((l-4C)alkylaminocarbonyl)ethenyl, 
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2-((l-4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 
(Rc2c) (l-lOC)alkyl 

{optionally substituted by one or more groups (including geminal disubstitution) each 
independently selected from hydroxy, (l-10C)alkoxy, (l-4C)alkoxy-(l-4C)alkoxy, (1- 
5 4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkanoyI, phosphoryl [-0-P(0)(OH) 2) and 
mono- and di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(OH) 2 and mono- and di-(l- 
4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group 
selected from phosphonate [phosphono, -P(0)(OH) 2 , and mono- and di-(l-4C)alkoxy 
derivatives thereof], phosphinate [-P(OH), and mono- and di-(l-4C)alkoxy derivatives 
10 thereof], cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l- 

4C)allcoxycarbonyl,(l-4C)alkoxy-(l-4C)allcoxy-(l-4C)alkoxycarbonyl, ^4C)aUcylamino, 
di((l-4C)allcyl)amino, (l-6C)alkanoylamino, (l-4C)aUcoxycarbonylamino, N-(l-4C)alkyl-N- 
(l-6C)alkanoylamino, (l-4C)alfylaininocarbonyl, di((l-4C)alkyl)aminocarbonyl, (1- 
4C)alkylS(0) p NH-,(l-4C)alkylS(0^ 
15 fluoro(l-4C)alkylS(0)p((l-4C)allcyl)N-, (l-4C)allcylS(0)q- [the (l-4C)alkyl group of (1- 
4C)alkylS(0) q - being optionally substituted by one substituent selected from hydroxy, (1- 
4C)alkoxy, (l-4C)alkanoyl, phosphoryl [-0-P(0)(OH) 2 , and mono- and di-(l-4C)alkoxy 
derivatives tliereof], phosphiryl [-0-P(OH) 2 and mono- and di-(l-4C)alkoxy derivatives 
thereof], amino, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)allcoxy-(l- 
20 4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, carboxy, (1- 

4C)alkylamino, di((l-4C)alkyl)amino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylarnino, N- 
(l-4C)all<yl-N-(l-6C)alkanoylamino, (l-4C)alkylaminocarbonyl, di((l- 
4C)alkyl)aminocarbonyl, (l-4C)alkylS(0)pNH-, (l-4C)alkylS(0) p -((l-4C)aUcyl)N-, (1- 
4C)alkylS(0) q -, AR1-S(0) q - , AR2-S(0) q - , AR3-S(0) q - and also AR2a, AR2b, AR3a and 
25 AR3b versions of AR2 and AR3 containing groups], CY1, CY2, AR1, AR2, AR3, AR1-0-, 
AR2-0-, AP3-0-, AR1-S(0) q - , AR2-S(0) q - , AR3-S(0) q - , AR1-NH-, AR2-NH-, AR3-NH- 
(p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of AR2 and 
AR3 containing groups}; 

(Rc2d) R ,4 C(0)0(l-6C)alkyl wherein R H is AR1, APx2, (l-4C)a]kylamino (the (1- 

30 4C)alkyl group being optionally substituted by (l-4C)alkoxycarbonyl or by carboxy), 
benzyloxy-(l-4C)alkyl or (l-lOQalkyl {optionally substituted as defined for (Rc2c)}; 
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(Rc2e) R 15 0- wherein R 15 is benzyl, (l-6C)alkyl {optionally substituted as defined for 
(Rc2c)}, CY1, CY2 or AR2b; 

(Rc3) hydrogen, cyano, 2-cyanoethenyl, 2-cyano-2-(( 1 -4C)alkyl)ethenyl, 2-(( 1 - 
4C)alkylaminocarbonyl)ethenyl, 2-((l-4C)alkoxycarbonyl)ethenyl, 2-nitroethenyl, 2-nitro-2- 
5 ((l-4C)alkyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, or of the formula (Rc3a) 

N^X 00 
R 16 

(Rc3a) 

wherein X 00 is -OR 17 , -SR' 7 , -NHR 17 and -N(R ,7 ) 2 ; 

10 wherein R 17 is hydrogen (when X 00 is -NHR I7 and -N(R 17 ) 2 ), and R 17 is (l-4C)allcyl, phenyl or 
AR2 (when X 00 is -OR 17 , -SR 17 and -NHR 17 ); and R 16 is cyano, nitro, (l-4C)alkylsulfonyl, (4- 
7C)cycloallcylsulfonyl, phenylsulfonyl, (l-4C)alkanoyl and (l-4C)alkoxycarbonyl; 
(Rc4) trityl, AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b; 
(Rc5) Rd0C(Re)=CH(C=O)-, RfC(=0)C(=0)-, RgN=C(Rh)C(=0)- or 

15 RiNHC(Rj)=CHC(=0)- wherein Rd is (l-6C)alkyl; Re is hydrogen or (l-6C)alkyl, or Rd and 
Re together form a (3-4C)alkylene chain; Rf is hydrogen, (l-6C)alkyl, hydroxy(l-6C)alkyl, 
(l-6C)alkoxy(l-6C)alkyl, -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen 
or (l-4C)alkyl], (l-6C)alkoxy, (l-6C)aUcoxy(l-6C)alkoxy,hydroxy(2-6C)alkoxy, (1- 
4C)alkylamino(2-6C)alkoxy, di-(l-4C)alkylamino(2-6C)alkoxy; Rg is (l-6C)allcyl, hydroxy 

20 or (l-6C)alkoxy; Rh is hydrogen or (l-6C)alkyl; Ri is hydrogen, (l-6C)alkyl, AR1, AR2, 
AR2a, AR2b and Rj is hydrogen or (l-6C)alkyl; 
wherein 

AR1 is an optionally substituted phenyl or optionally substituted naphthyl; 
AR2 is an optionally substituted 5- or 6-membered, fully unsaturated (i.e with the maximum 
25 degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms 

independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quaternised; 
AR2a is a partially hydrogenated version of AR2 (i.e. AR2 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom or linked via a ring nitrogen 
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atom if the ring is not thereby quaternised; 

AR2b is a fully hydrogenated version of AR2 (i.e. AR2 systems having no unsaturation), 
linked via a ring carbon atom or linked via a ring nitrogen atom; 
AR3 is an optionally substituted 8-, 9- or 10-membered, fully unsaturated (i.e with the 
5 ma xim um degree of unsaturation) bicyclic heteroaiyl ring containing up to four heteroatoms 
independently selected from 0, N and S (but not containing any 0-0, 0-S or S-S bonds), and 
linked via a ring carbon atom in either of the rings comprising the bicyclic system; 
AR3a is a partially hydrogenated version of AR3 (i.e. AR3 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
10 atom if the ring is not thereby quaternised, in either of the rings comprising the bicyclic 
system; 

AR3b is a fully hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation), 

linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings 

comprising the bicyclic system; 
15 AR4 is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the 

maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms 

independently selected from O, N and S (but not containing any 0-0, 0-S or S-S bonds), and 

linked via a ring carbon atom in any of the rings comprising the tricyclic system; 

AR4a is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not 
20 the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 

atom if the ring is not thereby quaternised, in any of the rings comprising the tricyclic system; 

CY1 is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring; 

CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring. 

25 In this specification, where it is stated that a ring may be linked via an sp 2 carbon 

atom, which ring is fully saturated other than (where appropriate) at a linking sp 2 carbon atom, 
it is to be understood that the ring is linked via one of the carbon atoms in a C=C double bond. 

In another embodiment, (Rcl) is as defined above other than the optional phenyl 
substituent on (l-6C)alkyl is optionally substituted as for AR1 defined hereinafter; and 

30 (Rc2c), is as defined above and further includes carboxy as an optional substituent on R 13 as 
(MOC)alkyl. 
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(TAf) When T is an optionally substituted N-linked (fully unsaturated) 5-membered 
heteroaryl ring system containing 1, 2 or 3 nitrogen atoms, it is preferably selected from a 
group of formula (TAfl) to (TAf6) below (particularly (TAfl), (TAf2), (TAf4) and (TAf5), 
5 and especially (TAfl) and/or (TAf2)). The above preferred values of (TAf) are particularly 
preferred when present in Ql or Q2, especially Ql. 




(TAfl) (TAG) (TAB) 




(TAf4) (TAf5) (TAf 6) 

wherein : 

R 6 is selected (independently where appropriate) from hydrogen, (l-4C)alkyl, (1- 

15 4C)alkoxycarbonyl, (l-4C)alkanoyl, carbamoyl and cyano; 

R 4 and R 5 are independently selected from hydrogen, halo, trifluoromethyl, cyano, nitro, (1- 
4C)alkoxy, (l-4C)alkylS(0) q - (q is 0, 1 or 2), (l-4C)allcanoyl, (l-4C)alkoxycarbonyl, (2- 
4C)alkanoyloxy-(l-4C)aUcyl, benzoxy-(l-4C)alkyl, (2-4C)alkanoylamino, -CONRvRw, - 
NRvRw and (l-4C)alkyl {optionally substitated by hydroxy, trifluoromethyl, cyano, nitro, (1- 

20 4C)alkoxy, (l-4C)alkylS(0) q - (q is 0, 1 or 2), (l-4C)allcoxycarbonyl, (l-4C)alkanoylamino, 
-CONRvRw, -NRvRw; wherein RvRw is hydrogen or (l-4C)alkyl; Rw is hydrogen or (1- 
4C)alkyl); 
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or R 4 is selected from one of the groups in (TAfa) to (TAfc) below, or (where appropriate) 
one of R 4 and R 5 is selected from the above list of R 4 and R 5 values, and the other is 
selected from one of the groups in (TAfa) to (TAfc) below :- 
(TAfa) a group of the formula (TAfal) 



wherein Z°is hydrogen or (l-4C)alkyl; 

X° and Y° are independently selected from hydrogen, (l-4C)alkyl, (l-4C)alkoxycarbonyl, 
halo, cyano, nitro, (l-4C)alkylS(0) q - (q is 0, 1 or 2), RvRwNS0 2 -> trifluoromethyl, 
10 pentafluoroethyl, (l-4C)alkanoyl and -CONRvRw [wherein Rv is hydrogen or (l-4C)alkyl; 
Rw is hydrogen or (l-4C)alkyl]; or 

one of X° and Y° is selected from the above list of X° and Y° values, and the other is 
selected from phenyl, phenylcarbonyl, -S(0) q -phenyl (q is 0, 1 or 2), N- 
(phenyl)carbamoyl, phenylaminosulfonyl, AR2, (AR2)-CO-, (AR2)-S(0)q- (q is 0, 1 or 2), 
15 N-(AR2)carbamoyl and (AR2)aminosulfonyl; wherein any phenyl group in (TAfa) may be 
optionally substituted by up to three substituents independently selected from (l-4C)alkyl, 
cyano, trifluoromethyl, nitro, halo and (l-4C)alkylsulfonyl; 
(TAfb) an acetylene of the formula -=-H or -=-(l-4C)alkyl; 

(TAfc) -X 1 -Y 1 -AR2, -X 1 -Y 1 -AR2a, -X , -Y , -AR2b, -X'-Y^ARS, -X'-Y'-ARSa or -X'-Y 1 - 
20 AR3b; 

wherein X 1 is a direct bond or -CH(OH)- and 

Y 1 is -(CH 2 ) m -, -(CH 2 ) n -NH-(CH 2 ) ra -, -CO-fCH^ -CONH-(CH 2 ) m -, -C(=S)NH-(CH 2 ) m - or - 
C(=0)0-(CH 2 ) m - ; 

or wherein X 1 is -(CH 2 ) n - or -CH(Me)-(CH 2 ) m - and 



25 Y 1 is -(CH 2 ) m -NH-(CH 2 ) m - ? -CO-(CH 2 ) m -, -CONH^CH^, -C(=S)NH-(CH 2 ) m -, 
-C(=0)0-{CAd m - or -S(OV(CH 2 ) m - ; 

or wherein X 1 is -CH 2 0-, -CH 2 NH- or -CH 2 N((l-4C)alkyl)- and 

Y 1 is -CO-(CH 2 ) m - ? -CONH-(CH 2 ) m - or -C(=S)NH-(CH 2 ) m - ; and additionally Y 1 is 




(TAfal) 
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-S0 2 - when X 1 is -CH 2 NH- or -CH 2 N((l-4C)alkyl)-, and Y 1 is -(CH 2 ) m - when X 1 is -CH 2 0- or 
-CH 2 N((l-4C)alkyl)- ; wherein n is 1, 2 or 3; m is 0, 1, 2 or 3 and q is 0, 1 or 2; and when Y 1 
is -(CH 2 ) nr NH-(CH 2 ) m - each m is independently selected from 0, 1, 2 or 3. 

It is to be understood that when a value for -X 1 - is a two-atom link and is written, for 
5 example, as -CH 2 NH- it is the left hand part (-CH 2 - here) which is bonded to the group of 
formula (TAfl) to (TAf6) and the right hand part (-NH- here) which is bonded to -Y 1 - in the 
definition in (TAfc). Similarly, when -Y 1 - is a two-atom link and is written, for example, as - 
CONH- it is the left hand part of -Y 1 - (-CO- here) which is bonded to the right hand part of - 
X 1 -, and the right hand part of-Y 1 - (-NH- here) which is bonded to the AR2, AR2a, AR2b, 
10 AR3, AR3a or AR3b moiety in the definition in (TAfc). 

Preferably R 6 is hydrogen or (l-4C)alkyl, and R 4 and R 5 are independently selected 
from hydrogen, (l-4C)alkyl or one of R 4 and R 5 is selected from group (TAfa). Other 
preferable substituents on the (TAfl) to (TAf6) are illustrated in the accompanying Examples. 
Most preferable is (TAf2) with such preferable substituents. 

15 

(TAg) When T is a carbon linked tropol-3-one or tropol-4-one, optionally substituted in a 
position not adjacent to the linking position (TAg), it is preferably selected from a group of 
formula (TAgl), (TAg2) or (TAg3). The above preferred values of (TAg) are particularly 
preferred when present in Ql or Q2, especially Ql. 




(TAgl) (TAg2) (TAg3) 



wherein R 7 is selected from 

(TAga) hydrogen, (l-4C)alkyl {optionally substituted by one or two substituents (excluding 
25 geminal disubstitution) independently selected from fluoro, hydroxy, (l-4C)alkoxy and - ■ 
NRvRw]};or 

(TAgb)R*-0-, R 8 -S-, R 8 -NH- or R 8 R 8 -N-; 

wherein R 8 is selected (independently where appropriate) from hydrogen, (l-4C)alkyl or (3- 
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8C)cycloalkyl {both optionally substituted by one or two substituents (excluding geminal 
disubstitution) independently selected from hydroxy, (l-4C)aIkoxy, (l-4C)alkoxycarbonyl 
and -NRvRw}, (2-4C)alkenyl {optionally substituted by one or two -NRvRw substituents}, 
(l-4C)alkanoyl {optionally substituted by one or two substituents independently selected 
5 from -NRvRw and hydroxy}, phenyl-(l-4C)alkyl or pyridyl-(l-4C)alkyl {the phenyl and 
pyridyl (preferably pyridin-4-yl) rings being optionally substituted by one or two -NRvRw 
substituents}; or 

(TAgc) moipholino, thiomorpholino, pyrrohdhio {optionally independently substituted in the 
3- and/or 4-positions by (l-4C)alkyl}, piperidino substituted in the 4-position by R 9 -, R 9 -0-, 

10 R 9 -S-, R 9 -NH- or R 9 R 9 -N-; wherein R 9 is selected (independently where appropriate) from 
hydrogen, (l-4C)alkyl {optionally substituted by one or two (excluding geminal 
disubstitution) hydroxy, (l-4C)alkoxy, (l-4C)alkoxycarbonyl or -NRvRw} and piperazino 
{optionally substituted in the 4-position by (l-4C)alkyl, (3-8C)cycloallcyl, (l-4C)alkanoyl, 
(l-4C)alkoxycarbonyl or (l-4C)alkylsulfonyl, and optionally independently substituted in the 

15 3- and/or 5-positions by (l-4C)alkyl}; wherein Rv is hydrogen or (l-4C)alkyl; Rw is 
hydrogen or (l-4C)alkyl. 

(TC) Preferred values for the optional substituents and groups defined in (TCa) to (TCc) are 
defined by formulae (TCI) to (TC4) :- 

Rp 




(TCI) (TC2) (TC3) (TC4) 

wherein in (TCI) : >A 3 -B 3 - is >C(Rq)-CH(Rr)- and G is -0-, -S-, -SO-, -S0 2 - or >N(Rc); 
wherein in (TC2) : ml is 0, 1 or 2; >A 3 -B 3 - is >C=C(Rr> or >C(Rq)-CH(Rr)- and G is -0-, - 
25 S-, -SO-, -S0 2 - or >N(Rc); 

wherein in (TC3) : ml is 0, 1 or 2; >A 3 -B 3 - is >C(Rq)-CH(Rr)- (other than when Rq and Rr 
are both together hydrogen) and G is -0-, -S-, -SO-, -S0 2 - or >N(Rc); 
wherein in (TC4) : nl is 1 or 2; ol is 1 or 2 and nl + ol = 2 or 3; >A 3 -B 3 - is >C=C(Rr)- or 
>C(Rq)-CH(Rx)- or >N-CH 2 - and G is -0-, -S-, -SO-, -S0 2 - or >N(Rc); Rp is hydrogen, (1- 
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4C)alkyl (other than when such substitution is defined by >A 3 -B 3 -) 3 hydroxy, (l-4C)alkoxy or 
( 1 -4C)alkanoyloxy; 

wherein in (TCI), (TC2) and (TC4); ml, nl and ol are as defined hereinbefore : 
>A 3 -B 3 - is >N-CH 2 - and G is >C(R n )(R 12 ), >C=0, >C-OH, >C-(l-4C)alkoxy, >C=N-OH, 
5 >C=N-(l-4C)alkoxy, >C=N-NH-(l-4C)alkyl, >C=N-N((l-4C)alkyl) 2 (the last two (1- 
4C)alkyl groups above in G being optionally substituted by hydroxy) or >C=N-N-CO-(l- 
4C)alkoxy; wherein > represents two single bonds; 
Rq is hydrogen, hydroxy, halo, (l-4C)alkyl or (l-4C)alkanoyloxy; 
Rr is (independently where appropriate) hydrogen or (l-4C)alkyl; 
10 R ! 1 is hydrogen, (l-4C)alkyl, fluoro(l-4C)alkyl, (l-4C)alkyl-tMo-(l-4C)allcyl or hydroxy-(l- 
4C)alkyl and R 12 is -[COE^)^)]^^)^) wherein m2 is 0, 1 or 2; 
and, other than the ring substitution defined by G, >A 3 -B 3 - and Rp, each ring system may be 
optionally further substituted on a carbon atom not adjacent to the link at >A 3 - by up to two 
substituents independently selected from (l-4C)alkyl, fluoro(l-4C)alkyl (including 
15 trifluoromethyl), (l-4C)allcyl-thio-(l-4C)alkyl, hydroxy-(l-4C)alkyl, amino, amino-(l- 
' 4C)alkyl, (l-4C)alkanoylamino, (l-4C)alkanoylamino-(l-4C)alkyl, carboxy, (1- 
4C)alkoxycarbonyl, AR-oxymethyl, AR-thiomethyl, oxo (=0) (other than when G is >N-Rc 
and Rc is group (Rc2) defined hereinbefore) or independently selected from Rc; and also . 
hydroxy or halo (the last two optional substituents only when G is -O- or -S-); 
20 wherein AR (or ARp) is as defined for formula (IP) hereinafter; Rc is selected from groups 
(Rcl) to (Rc5) defined hereinbefore. 

For the avoidance of doubt, ( ) ml , ( ) nl and ( ) 0l indicate (-CH 2 -) ml , (-CH 2 -) nl and (-CH 2 - 
) 01 respectively (optionally substituted as described above). 

In the above definition of (TCI) to (TC4) and of the further optional substituents, AR 
25 is preferably AR2, and the further optional substituents are preferably not selected from the 
values listed for Rc. A preferred value for G is >N(Rc) or >C(R U )(R 12 ). 

Particularly preferred values for the optional substituents and groups defined in (TCa) 
to (TCc), and (TCI) to (TC4) are contained in the following definitions (TC5) to (TC11) :- 

Xk "CX tx 
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(TC5) (TC6) (TC7) 




5 (TC8) (TC9) (TC10) (TC11) 

wherein Rc has any of the values listed hereinbefore or hereinafter. 

Especially preferred are (TC5), (TC6), (TC7) and (TC9), most especially (TC5) in 
which Rc has any of the values listed hereinbefore or hereinafter (especially R 13 CO- with the 
preferable R 13 values given hereinafter). In (TC5) Rc is preferably selected from the group 
1 0 (Rc2), especially R 13 CO- with the preferable R 13 values given hereinafter. In (TC7) Rc is 
preferably selected from group (Rc3) or (Rc4). 

The above preferred values of (TCa) to (TCc) are particularly preferred when present 
in Ql or Q2, especially Ql (especially when HET is isoxazole). 

15 (TDa) When T is a bicyclic spiro-ring system as defined in (TDa), it is preferably selected 
from a group of formula (TDal) to (TDa9). The above preferred values of (TDa) are 
particularly preferred when present in Ql or Q2, especially Ql. 
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•*cr -co- -o<y 

* * * 

(TDa1) (TDa2) (TDa3) 




(TDa4) (TDa5) (TDa6) (TDa7) 




(TDa8) (TDa9) 



wherein; 

(i) the A 4 linking group is a nitrogen atom or an sp 3 or sp 2 carbon atom (with the double 
bond, where appropriate, orientated in either direction); and 

5 (ii) one of the ring carbon atoms at positions marked * and ** is replaced by one of the 
following groups -NRc-, >CH-NHRc, >CH-NRc-(l-4C)alkyl, >CH-CH 2 -NHRc, >CH-CH 2 - 
NRc-(l-4C)alkyl [wherein a central -CH 2 - chain link is optionally mono- or di-substituted by 
(l-4C)alkyl]; with the provisos that positions marked * are not replaced by -NH- in the ring 
containing the A 4 link when A 4 is a nitrogen atom or an sp 2 carbon atom, and that positions 

10 marked * are not replaced by -NH- in the three membered ring in (TDal), (TDa4) and (TDa5); 
and 

(iii) the ring system is optionally (further) substituted on an available ring carbon atom by 
up to two substituents independently selected from (l-4C)alkyl, fluoro(l-4C)alkyl (including 
trifluoromethyl), (l-4C)alkyl-thio-(l-4C)alkyl, hydroxy-(l-4C)alkyl, amino, amino-(l- 
15 4C)alkyl, (l-4C)alkanoylamino, (l-4C)alkanoylamino-(l-4C)alkyl, carboxy, (1- 

4C)alkoxycarbonyl, AR2-oxymethyl, AR2-thiomethyl, oxo (=0) (other than when the ring 
contains an >N-Rc and Rc is group (Rc2)) and also hydroxy or halo; 
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wherein Rc has any of the values listed hereinbefore or hereinafter. 

(TDb) When T is a 7-, 8- or 9-membered bicyclic ring system containing abridge of 1, 2 or 3 
carbon atoms as defined in (TDb), it is preferably selected fiom a group defined by the ring 
5 skeletons shown in formulae (TDbl) to (TDbl4) :- 



7-membered ring skeletons 



[4,1,0] 
(TDb1) 



[3,2,0] 
(TDb2) 




[3,1,1] 
(TDb3) 




[2,2,1] 
(TDb4) 



8-membered ring skeletons , 

co oD ^ 



[3,3,0] 
(TDb5) 



[4,2,0] 
(TDb6) 



[4,1,1] 
(TDb7) 




[3,2,1] 
(TDb8) 




[2,2,2] 
(TDb9) 



9-membered ring skeletons 




[4,3,0] 
(TDb10) 




[5,2,0] 
(TDb11) 




[4,2,1] 
(TDb12) 




[3,3,1] 
(TDb13) 




[3.2,2] 
(TDb14) 



wherein; 

10 (i) the ring system contains 0, 1 or 2 ring nitrogen atoms (and optionally a further O or S 
ring heteroatom),and when present the ring nitrogen, O or S heteroatom/s are at any position 
other than as part of the 3-membered ring in (TDbl); 

(ii) the ring system is linked via a ring nitrogen atom or a ring sp 3 or sp 2 carbon atom 
(with the double bond, where appropriate, orientated in either direction) from any position in 
1 5 either ring [other than from a bridgehead position or from an sp 2 carbon atom in the 4- 
membered ring in (TDb2), (TDb6) and (TDbl 1)]; 
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(iii) one of the ring carbon atoms at a position not adjacent to the linking position, is 
replaced (other than when the ring contains an 0 or S heteroatom) by one of the following 
groups -NRc- [not at a bridgehead position], >C(H>NHRc, >C(H)-NRc-(l-4C)alkyl, >C(H)- 
CH 2 -NHRc, >C(H)-CH 2 -NRc-(l-4C)alkyl [wherein the hydrogen atom shown in brackets is 
5 not present when the replacement is made at a bridgehead position and wherein a central - 
CH 2 - chain link is optionally mono- or di-substituted by (l-4C)alkylj; with the proviso that 
when the ring system is linked via a ring nitrogen atom or an sp 2 carbon atom any replacement 
of a ring carbon atom by -NRc-, O or S is at least two carbon atoms away from the linking 
position; and 

10 (iv) the ring system is optionally (further) substituted on an available ring carbon atom as 

for the bicyclic spiro-ring systems described in (TDa); wherein Rc has any of the values listed 

hereinbefore or hereinafter. 

It will be appreciated that unstable anti-Bredt compounds are not contemplated in this 

definition (i.e. compounds with stuctures (TDb3), (TDb4), (TDb7), (TDb8), (TDb9), 
15 (TDb 12), (TDbl3) and (TDM4) in which an sp 2 carbon atom is directed towards a bridgehead 

position). 

Particularly preferred values of (TDb) are the following structures of formula (TDb4), 
(TDb8) and/or (TDb9); wherein Rc has any of the values listed hereinbefore or hereinafter. 
The above preferred values of (TDb) are particularly preferred when present in Ql or Q2, 
20 especially Ql. 




[2t2j i] 13,2,1) [2,2,21 

(TDb4a&b) (TDb8) (TDb9) 



In another embodiment there is provided a compound of formula (I) as defined by 
formula (IP) below : 

25 
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(IP) 

wherein 

HET is an N-linked 5-membered heteroaryl ring, containing either (i) 1 to 3 further nitrogen 
5 heteroatoms or (ii) a further heteroatom selected from O and S together with an optional 
further nitrogen heteroatom; which ring is optionally substituted on a C atom by an oxo or 
thioxo group; and/or the ring is optionally substituted on a C atom by 1 or 2 (l-4C)alkyl 
groups; and/or on an available nitrogen atom (provided that the ring is not thereby 
quaternised) by (l-4C)alkyl; 
10 Qis 




wherein: 

R 2 and R 3 are independently hydrogen or fluoro; 

R 6p is hydrogen, (l-4C)alkyl, hydroxy, (l-4C)alkoxy or (2-4C)alkanoyloxy; 
15 >A-B- is of the formula >OC(R 2 )- , >CHCHR a - , >C(OH)CHR a - or >N-CH 2 - 
(> represents two single bonds) wherein R a is hydrogen or (l-4C)alkyl; 
Dis O, S, SO, S0 2 orNR 7p ; 

R 4p and R 5p are independently oxo (=0) [but not when R 7p is group (PC) below], (l-4C)alkyl, 
(l-4C)alkanoylamino-(l-4C)alkyl, hydroxy-(l-4C)alkyl, carboxy, (l-4C)alkoxycarbonyl, 
20 ARp-oxymethyl, ARp-thiomethyl (wherein ARp is as defined hereinbelow) or independently 
as defined for R 7p hereinbelow with the proviso that R 4p and R 5p are not phenyl, benzyl, ARp 
(as defined hereinbelow), a tetrazole ring system, cyclopentyl or cyclohexyl; and when D is O 
or S, R 4p and R 5p are additionally independently hydroxy or bromo; 
wherein R 7p is selected from (PA) to (PE) :- 
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(PA) hydrogen, cyano, 2-((l-4C)alkoxycarbonyl)ethenyl, 2-cyanoethenyl, 
2-cyano-2-((l -4C)alkyl)ethenyl, 2-((l -4C)alkylammocarbonyl)ethenyl; 
(PB) phenyl, benzyl, ARp (as defined hereinbelow) or a tetrazole ring system [optionally 
mono-substituted in the 1- or 2- position of the tetrazole ring by (l-4C)alkyl, (2-4C)alkenyl, 

5 (2-4C)alkynyl or (l-4C)alkanoyl] wherein the tetrazole ring system is joined to the nitrogen in 
NR 7p by a ring carbon atom; 
(PC) R 10p CO- , R ,0p SO 2 - or R 10p CS- 
wherein R 10p is selected from (PCa) to (PCf) :- 
(PCa) ARp (as defined hereinbelow); 

10 (PCb) cyclopentyl or cyclohexyl or l,3-dioxolan-4-yl or l,4-dioxan-2-yl or l,3-dioxan-4-yl 
[optionally mono- or disubstituted by substituents independently selected from (l-4C)alkyl 
(including geminal disubstitution), hydroxy (but excluding l,3-dioxolan-4-yl, l,4-dioxan-2-yl 
and l,3-dioxan-4-yl substituted by hydroxy), (l-4C)allcoxy, (l-4C)alkylthio, acetamido, 
(l-4C)alkanoyl, cyano and trifluoromethyl]; 

15 (PCc) hydrogen, (l-4C)alkoxycarbonyl, trifluoromelhyl, amino, (l-4C)alkylamino, 
di((l-4C)alkyl)amino, 2-(5- or 6-membered heteroaryl)ethenyl, 2-(5- or 6-membered 
(partially) hydrogenated heteroaryl)ethenyl, 2-phenylethenyl [wherein the heteroaryl or 
phenyl substituent is optionally substituted on an available carbon atom by up to three 
substituents independently selected from (l-4C)alkoxy, halo, cyano and (for the phenyl 

20 substituent only) (l-4C)alkylsulfonyl]; 

(PCd) (l-10C)alkyl [optionally substituted by one or more groups (including geminal 
disubstitution) each independently selected from hydroxy and amino, or optionally 
monosubstituted by cyano, halo, (l-lOC)alkoxy, trifluoromethyl, (l-4C)alkoxy-(l-4C)alkoxy, 
(l-4C)alkoxy-(l-4Qalkoxy-(l-4C)alkoxy, (l-4C)alkanoyl, (l-4C)alkoxycarbonyl, 

25 (l-4C)alkylamino, di((l-4C)aUcyl)amino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylainino, 
H-(l-4C)alkyl-HK2-6C)alkanoylamino, (l-4C)alkylS(0) p NH-, 
(l-4C)alkylS(0) p ((l-4C)alkyl)N-,fluoro(l-4C)alkylS(0) p NH-, 
fluoro(l-4C)alkylS(0) p ((l-4C)alkyl)N-,phosphono, (l-4C)alkoxy(hydroxy)phosphoryl, 
di-(l-4C)alkoxyphosphoryl, (l-4C)alkylS(0) q - , phenyl, naphthyl, phenoxy, naphthoxy, 

30 phenylamino, naphthylamino, phenylS(0) q -, naphthylS(0) q - [wherein said phenyl and 

naphthyl groups are optionally substituted by up to three substituents independently selected 
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from (l-4C)alkoxy, halo and cyano], or CYp (as defined hereinbelow), wherein (where 
appropriate) p is 1 or 2 and q is 0, 1 or 2]; 

(PCe) R llp C(0)0(l-6C)alkyl wherein R Hp is an optionally substituted 5- or 6-membered 
heteroaryl, optionally substituted phenyl, (l-4C)alkylamino, benzyloxy-(l-4C)alkyl or 
5 optionally substituted (1-1 0C)alkyl; 

(PCf) R 12p O- wherein R 12p is benzyl or optionally substituted (1 -6C)alkyl; 
(PD) R d OC(R e )=CH(C=0)-, R f C(=0)C(O)-, R g N=C(R h )C(=0)- or R^C(R j )==CF; CT=0)- 
wherein R d is (l-6C)alkyl, R e is hydrogen or (l-6C)alkyl, or R d and R e together form a 
(3-4C)aIkylene chain, R f is hydrogen, (l-6C)aIkyl, hydroxy(l-6C)alkyl, 

10 (l-6C)alkoxy(l-6C)alkyl, amino, (l-4C)alkylamino, 

di-(l-4C)alkylamino, (l-6C)alkoxy, (l-6C)alkoxy(l-6C)alkoxy, hydroxy(2-6C)alkoxy, 
(l-4C)alkylamino(2-6C)alkoxy, di-(l-4C)alkylamino(2-6C)alkoxy, R 8 is (l-6C)alkyl, 
hydroxy or (l-6C)allcoxy, R h is hydrogen or (l-6C)alkyl, R 1 is hydrogen, (l-6C)alkyl, 
optionally substituted phenyl or an optionally substituted 5- or 6-membered heteroaryl [and 

15 (partially) hydrogenated versions thereof] and R j is hydrogen or (l-6C)alkyl; 

(PE) R 14p CH(R 13p )(CH 2 ) ro - wherein m is 0 or 1, R 13p is fluoro, cyano, (l-4C)alkoxy, 
(l-4C)alkylsulfonyl, (l-4C)alkoxycarbonyl or hydroxy, (provided that when m is 0, R 13p is not 
fluoro or hydroxy) and R 14p is hydrogen or (l-4C)alkyl; 

wherein ARp is optionally substituted phenyl, optionally substituted phenyl(l-4C)alkyl, 
20 optionally substituted naphthyl, optionally substituted 5- or 6-membered heteroaryl; 

wherein ARp is also an optionally substituted 5/6 or 6/6 bicyclic heteroaryl ring system, in 
which the bicyclic heteroaryl ring systems may be linked via an atom in either of the rings 
comprising the bicyclic system, and wherein both the mono- and bicyclic heteroaryl ring 
systems are linked via a ring carbon atom and may be (partially) hydrogenated; 
25 wherein CYp is selected from:- 

(i) 4-, 5- or 6-membered cycloalkyl ring; 

(ii) 5- or 6-membered cycloalkenyl ring; 

(iii) 5- or 6-membered heteroaryl, 5- or 6-membered heteroaryloxy, 5- or 6-membered 
heteroaryl-S(0) q -, 5- or 6-membered heteroarylamino [and (partially) hydrogenated versions 

30 thereof] and 
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(iv) 5/6 or 6/6 bicyclic heteroaryl, 5/6 or 6/6 bicyclic heteroaryloxy, 5/6 or 6/6 bicyclic 
heteroaryl-S(0) q -, 5/6 or 6/6 bicyclic heteroarylamino [and (partially) hydrogenated versions 
thereof]; 

wherein q is 0, 1 or 2 and any of the aforementioned ring systems in CYp may be optionally 
5 substituted by up to three substituents independently selected from halo, 

(l-4C)alkyl [including geminal disubstitution when CYp is a cycloalkyl or cycloalkenyl ring], 
acyl, oxo and nitro-(l-4C)alkyl; and pharmaceutically-acceptable salts thereof. 

In this embodiment (TP) of the specification the term c alkyP includes straight chained 
and branched structures. For example, (l-6C)alkyl includes propyl, isopropyl and Jert-butyl. 

1 0 However, references to individual alkyl groups such as "propyl" are specific for the straight 
chained version only, and references to individual branched chain alkyl groups such as 
"isopropyl" are specific for the branched chain version only. A similar convention applies to 
other radicals, for example halo(l-4C)alkyl includes 1-bromoethyl and 2-bromoethyl. 

In this embodiment (IP) of the specification a '5- or 6-membered heteroaryl' and 

1 5 'heteroaryl (monocyclic) ring 5 means a 5- or 6-membered aryl ring wherein (unless stated 
otherwise) 1, 2 or 3 of the ring atoms are selected from nitrogen, oxygen and sulfur. Unless 
stated otherwise, such rings are fully aromatic. Particular examples of 5- or 6-membered 
heteroaryl ring systems are furan, pyrrole, pyrazole, imidazole, triazole, pyrimidine, 
pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole and thiophene. 

20 In this embodiment (IP) of the specification a '5/6 or 6/6 bicyclic heteroaryl ring 

system' and 'heteroaryl (bicyclic) ring' means an aromatic bicyclic ring system comprising a 
6-membered ring fused to either a 5 membered ring or another 6 membered ring, the bicyclic 
ring system containing 1 to 4 heteroatoms selected from nitrogen, oxygen and sulfur. Unless 
stated otherwise, such rings are fully aromatic. Particular examples of 5/6 and 6/6 bicyclic 

25 ring systems are indole, benzofirran, benzoimidazole, benzothiophene, benzisothiazole, 
benzoxazole, benzisoxazole, pyridoimidazole, pyrimidoimidazole, quinoline, quinoxaline, 
quinazoline, phthalazine, cinnoline and naphthyridine. 

In this embodiment (TP) of the specification a c 4-, 5- or 6-membered cycloalkyl ring' 
means a cyclobutyl, cyclopentyl or cyclohexyl ring; and a '5- or 6-membered cycloalkenyl 

30 ring' a means cyclopentenyl or cyclohexenyl ring. 
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Particular optional substituents for alkyl, phenyl (and phenyl containing moieties) and 
naphthyl groups and ring carbon atoms in heteroaryl (mono or bicyclic) rings in R Up , R 12p , R 1 
and ARp include halo, (l-4C)alkyl, hydroxy, nitro, carbamoyl, (l-4C)alkylcarbamoyl, 
di-((l-4C)alkyl)carbamoyl, cyano, trifluoromethyl, trifluoromethoxy, amino, 

« 5 (l-4C)alkylamino, di((l-4C)alkyl)amino, (l-4C)alkylS(0) q -, (wherein q is 0, 1 or 2), carboxy, 
(l-4C)alkoxycarbonyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkanoyl, (l-4C)alkoxy, 
(l-4C)alkylS(0) 2 amino, (l-4C)alkanoylamino, benzoylamino, benzoyl, phenyl (optionally 
substituted by up to three substituents selected from halo, (l-4C)alkoxy or cyano), furan, 
pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, 

10 isothiazole, thiazole, thiophene, hydroxyimino(l-4C)alkyl, (l-4C)alkoxyimino(l-4C)alkyl, 
hydroxy-(l-4C)alkyl, halo-(l-4C)alkyl, nitro(l-4C)alkyl, amino(l-4C)alkyl, 
cyano(l-4C)alkyl, (l-4C)alkanesulfonamido, aminosulfonyl, (l-4C)alkylaminosulfonyl and 
di-((l-4C)alkyl)aminosulfonyl. The phenyl and naphthyl groups and heteroaryl (mono- or 

bicyclic) rings in R Hp , R 1 and ARp may be mono- or disubstituted on ring carbon atoms with 
15 substituents independently selected from the above list of particular optional substituents. 

For the avoidance of doubt, phosphono is -P(0)(OH) 2 ; (l-4C)alkoxy(hydroxy)- 
phosphoryl is a mono-(l-4C)alkoxy derivative of -0-P(0)(OH) 2 ; and di-(l- 
4C)alkoxyphosphoryl is a di-(l-4C)allcoxy derivative of -0-P(0)(OH) 2 . 

20 In this embodiment of formula (IP) a '5- or 6-membered heteroaryr and 'heteroaryl 

(monocyclic) ring' means a 5- or 6-membered aryl ring wherein (unless stated otherwise) 1, 2 
or 3 of the ring atoms are selected from nitrogen, oxygen and sulfur. Unless stated otherwise, 
such rings are fully aromatic. Particular examples of 5- or 6-membered heteroaryl ring 
systems are furan, pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, 

25 isoxazole, oxazole, isothiazole, thiazole and thiophene. 

Particular examples of 5-membered heteroaryl rings containing 2 or 3 heteroatoms 
independently selected from N, O and S (with the proviso that there are no O-O, O-S or S-S 
bonds; and in an alternative embodiment, also no N-S bonds) are pyrazole, imidazole, 1,2,3- 
triazole, 1,2,4-triazole, oxazole, isoxazole, thiazole, 1,2,3-oxadiazole, 1,2,4-oxadiazole, 1,2,5- 

30 oxadiazole, 1,3,4-oxadiazole; and also in an alternative embodiment, isothiazole, 1,2,5- 
thiadiazole, 1,2,4-thiadiazole or 1,2,3-thiadiazole. 
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In this embodiment of formula (IP) a '5/6 or 6/6 tricyclic heteroaryl ring system' and 
'heteroaryl (bicyclic) ring' means an aromatic bicyclic ring system comprising a 6-membered 
ring fused to either a 5 membered ring or another 6 membered ring, the bicyclic ring system 
containing 1 to 4 heteroatoms selected from nitrogen, oxygen and sulfur. Unless stated 

5 otherwise, such rings are fully aromatic. Particular examples of 5/6 and 6/6 bicyclic ring 
systems are indole, benzofuran, benzimidazole, benzothiophene, benzisothiazole, 
benzoxazole, benzisoxazole, pyridoimidazole, pyrimidoimidazole, quinoline, quinoxaline, 
quinazoline, phthalazine, cinnoline and naphthyridine. 

Particular optional substituents for alkyl, phenyl (and phenyl containing moieties) and 
10 naphthyl groups and ring carbon atoms in heteroaryl (mono or bicyclic) rings in R 14p , R 15p , Ri 
and ARp include halo, (l-4C)alkyl , hydroxy, nitro, carbamoyl, (l-4C)alkylcarbamoyl, di-((l- 
4C)alkyl)carbamoyl, cyano, trifluoromethyl, trifluoromethoxy, amino, (l-4C)alkylamino, 
di((l-4C)alkyl)amino, (l-4C)alkyl S(0) q - (q is 0, 1 or 2), carboxy, (l-4C)alkoxycarbonyl, (2- 
4C)alkenyl, (2-4C)alkynyl, (l-4C)alkanoyl, (l-4C)alkoxy, (l-4C)alkylS(0) 2 amino, (1- 

15 4C)alkanoylamino, benzoylamino, benzoyl, phenyl (optionally substituted by up to three 
substituents selected from halo, (l-4C)alkoxy or cyano), furan, pyrrole, pyrazole, imidazole, 
triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole, thiophene, 
hydroxyimino(l-4C)alkyl, (l^C)alko\7imino(l-4C)alkyl, hydroxy-(l-4C)alkyl, halo-(l- 
4C)alkyl, nitro(l-4C)alkyl, amino(l-4C)alkyl, cyano(l-4C)alkyl, (l-4C)alkanesulfonamido, 

20 aminosulfonyl,(l-4C)alkylaminosulfonylanddi-((l-4C)aU^ The phenyl 

and naphthyl groups and heteroaryl (mono- or bicyclic) rings in R l4p , Ri and ARp may be 
mono- or di-substituted on ring carbon atoms with substituents independently selected from 
the above list of particular optional substituents. 

In this specification the term f alkyr includes straight chained and branched structures. 

25 For example, (l-6C)alkyl includes propyl, isopropyl and terbbutyl. However, references to 
individual alkyl groups such as "propyl" are specific for the straight chained version only, and 
references to individual branched chain alkyl groups such as "isopropyl" are specific for the 
branched chain version only. A similar convention applies to other radicals, for example 
halo(l-4C)alkyl includes 1-bromoethyl and 2-bromoethyl. 

30 There follow particular and suitable values for certain substituents and groups referred 

to in this specification. These values may be used where appropriate with any of the 
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definitions and embodiments disclosed hereinbefore, or hereinafter. 

Examples of (l-4C)alkyl and (l-SC)alkyl include methyl, ethyl, propyl, isopropyl and 
t-butyl; examples of (l-6C)aIkyl include methyl, ethyl, propyl, isopropyl, t-butyl, pentyl and 
hexyl; examples of (l-lOC)alkyl include methyl, ethyl, propyl, isopropyl, pentyl, hexyl, 
5 heptyl, octyl and nonyl; examples of (l-4C)alkanoylamino-(l-4C)alkyl include 

formamidomethyl, acetamidomethyl and acetamidoethyl; examples of hydroxy(l-4C)alkyl 
and hydroxy(l-6C)alkyl include hydroxymethyl, 1 -hydroxy ethyl, 2-hydroxyethyl and 3- 
hydroxypropyl; examples of (l-4C)alkoxycarbonyl include methoxycarbonyl, 
ethoxycarbonyl and propoxycarbonyl; examples of 2-((l-4C)aIkoxycarbonyI)ethenyl include 

10 2-(methoxycarbonyl)ethenyl and 2-(ethoxycarbonyl)ethenyl; examples of 2-cyano-2-((l- 
4C)alkyl)ethenyl include 2-cyano-2-methylethenyl and 2-cyano-2-ethylethenyl; examples of 
2-nitro-2-((l-4C)alkyl)ethenyl include 2-nitro-2-methylethenyl and 2-nitro-2-ethylethenyl; 
examples of 2-((l~4C)alkyIaminocarbonyI)ethenyl include 2- 
(metliylaminocarbonyl)ethenyl and 2-(ethylaminocarbonyl)ethenyl; examples of (2- 

1 5 4C)aIkenyI include allyl and vinyl; examples of (2-4C)alkynyl include ethynyl and 2- 

propynyl; examples of (l-4C)a!kanoyI include formyl, acetyl and propionyl; examples of (1- 
4C)alkoxy include methoxy, ethoxy and propoxy; examples of (l-6C)alkoxy and (1- 
lOQalkoxy include methoxy, ethoxy, propoxy and pentoxy; examples of (l-4C)alkylthio 
include methylthio and ethyltliio; examples of (l-4C)allcylamino include methylamino, 

20 ethylamino and propylammo; examples of di-((l-4Qalkyl)amino include dimethylamino, N- 
ethyl-N-methylamino, diethylamino, N-methyl-N-propylamino and dipropylamino; examples 
of halo groups include fluoro, chloro and bromo; examples of (l-4C)alkylsulfonyl include 
methylsulfonyl and ethylsulfonyl; examples of (l-4Qalkoxy-(l-4C)alkoxy and (1- 
6C)alkoxy-(l-6C)aIkoxy include methoxymethoxy, 2-methoxyethoxy, 2-ethoxyethoxy and 3- 

25 methoxypropoxy; examples of 

(l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy include 2-(methoxymethoxy)ethoxy, 
2-(2-methoxyethoxy)ethoxy; 3-(2-methoxyethoxy)propoxy and 2-(2-ethoxyethoxy)ethoxy; 
examples of (l-4QaIkyIS(0) 2 amino include methylsulfonylamino and ethylsulfonylamino; 
examples of (l-4C)alkanoylamino and (l-6C)a!kanoylamino include formamido, acetamido 

30 and propionylamino; examples of (l-4C)alkoxycarbonylamino include 

methoxycarbonylamino and ethoxycarbonylamino; examples of N-(l -4 C) alky 1-N- (1 - 
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6C)alkanoylamino include N-methylacetamido, N-ethylacetamido and N- 
methylpropionamido; examples of (l-4C)alkylS(0) p NH- wherein p is 1 or 2 include 
methylsulfinylamino, methylsulfonylamino, ethylsulfinylamino and ethylsulfonylamino; 
examples of (l-4C)alkylS(0) p ((l-4C)alkyl)N- wherein p is 1 or 2 include 
5 methylsulfinylmethylamino, methylsulfonylmethylamino, 2-(ethylsulfinyl)ethylamino and 2- 
(ethylsulfonyl)ethylamino; examples of Huoro(l-4C)alkylS(0)pNH- wherein p is 1 or 2 
include trifluoromethylsulfinylamino and trifluoromethylsulfonylaniino; examples of 
fluoro(]-4C)aIkyIS(0) p ((l-4C)alkyl)NH- wherein p is 1 or 2 include 
trifluoromethylsulfinylmethylamino and trifluoromethylsulfonylmethylaruino examples of (1- 
10 4C)alkoxy(hydroxy)phosphoryl include methoxy(hydroxy)phosphoryl and 

ethoxy(hydroxy)phosphoryl; examples of di-(l-4C)alkoxyphosphoryl include di- 
methoxyphosphoryl, di-ethoxyphosphoryl and ethoxy(methoxy)phosphoryl; examples of (1- 
4C)alkylS(0) q - wherein q is 0, 1 or 2 include methylthio, ethylthio, methylsulfinyl, 
ethylsulfinyl, methylsulfonyl and ethylsulfonyl; examples of phenylS(0) q and 
1 5 naphthyIS(0) q - wherein q is 0, 1 or 2 are phenylthio, phenylsulfinyl, phenylsulfonyl and 
naphthylthio, naphthylsulfinyl and naphthylsulfonyl respectively; examples of benzyloxy-(l- 
4C)alkyl include benzyloxymethyl and benzyloxyethyl; examples of a (3-4C)aLkylene chain 
are trimethylene or tetramethylene; examples of (l-6C)alkoxy-(l-6C)alkyl include 
methoxymethyl, ethoxymethyl and 2-methoxyethyl; examples of hydroxy-(2-6C)alkoxy 
20 include 2-hydroxyethoxy and 3-hydroxypropoxy; examples of (l-4C)alkylamino-(2- 
6C)alkoxy include 2-methylaminoethoxy and 2-ethylaminoethoxy; examples of di-(l- 
4C)alkylamino-(2-6C)alkoxy include 2-dimethylaminoethoxy and 2-diethylaminoethoxy; 
examples of phenyl(l-4C)aIkyl include benzyl and phenethyl; examples of (1- 
4C)alkylcarbamoyl include methylcarbamoyl and ethylcarbamoyl; examples of di((l- 
25 4C)alkyl)carbamoyl include di(methyl)carbamoyl and di(ethyl)carbamoyl; examples of 
hydroxyimino(l-4C)alkyl include hydroxyiminomethyl, 2-(hydroxyimino)ethyl and 1- 
(hydroxyimino)ethyl; examples of (l-4C)alkoxyimino-(l-4C)alkyI include 
methoxyiminomethyl, ethoxyiminomethyl, l-(methoxyimino)ethyl and 2- 
(methoxyimino)ethyl; examples of halo(l-4C)alkyl include, halomethyl, 1-haloethyl, 2- 
30 haloethyl, and 3-halopropyl; examples of nitro(l-4C)aIkyl include nitromethyl, 1-nitroethyl, 
2-nitroethyl and 3-nitropropyl; examples of amino(l-4C)alkyl include aminomethyl, 1- 
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aminoethyl, 2-aminoethyl and 3-aminopropyl; examples of cyano(l-4C)alkyl include 
cyanomethyl, 1-cyanoethyl, 2-cyanoethyl and 3-cyanopropyl; examples of (1- 
4C)alkanesulfonamido include methanesulfonamido and ethanesulfonamido; examples of 
(l-4C)alkylaminosulfonyl include methylaminosulfonyl and ethylaminosulfonyl; and 
5 examples of di-(l-4C)alkylaminosulfonyl include dimethylaminosulfonyl, 
diethylaminosulfonyl and N-metiiyl-N-ethylammosulfonyl; examples of (1- 
4C)alkanesuIfonyloxy include methylsulfonyloxy, ethylsulforiyloxy and propylsulfonyloxy; 
examples of (l-4C)alkanoyloxy include acetoxy; examples of (l-4C)alkylaminocarbonyl 
include methylaminocarbonyl and ethylaminocarbonyl; examples of di((l- 

10 4C)alkyl)aminocarbonyl include dimethylaminocarbonyl and diethylaminocarbonyl; 
examples of (3-8C)cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; 
examples of (4-7C)cycloalkyI include cyclobutyl, cyclopentyl and cyclohexyl; examples of 
di(N-(l-4C)alkyl)aminomethylimino include dimethylaminomethylimino and 
diethylaminomethylimino. 

15 Particular values for AR2 include, for example, for those AR2 containing one 

heteroatom, fiiran, pyrrole, thiophene; for those AR2 containing one to four N atoms, 
pyrazole, imidazole, pyridine, pyrimidine, pyrazine, pyridazine, 1,2,3- & 1,2,4-triazole and 
tetrazole; for those AR2 containing one N and one O atom, oxazole, isoxazole and oxazine; 
for those AR2 containing one N and one S atom, thiazole and isothiazole; for those AR2 

20 containing two N atoms and one S atom, 1,2,4- and 1,3,4-thiadiazole. 

Particular examples of AR2a include, for example, dihydropyrrole (especially 2,5- 
dihydropyrrol-4-yl) and tetrahydropyridine (especially l,2,5,6-tetrahydropyrid-4-yl). 

Particular examples of AR2b include, for example, tetrahydrofuran, pyrrohdine, 
morpholine (preferably morpholino), thiomorpholine (preferably thiomorpholino), piperazine 

25 (preferably piperazino), imidazoline and piperidine, l,3-dioxolan-4-yl, l,3-dioxan-4-yl, 1,3- 
dioxan-5-yl and l,4-dioxan-2-yl. 

Particular values for AR3 include, for example, bicyclic benzo-fused systems 
containing a 5- or 6-membered heteroaiyl ring containing one nitrogen atom and optionally 
1-3 further heteroatoms chosen from oxygen, sulfur and nitrogen. Specific examples of such 

30 ring systems include, for example, indole, benzofuran, benzothiophene, benzimidazole, 
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benzothiazole, benzisothiazole, benzoxazole, benzisoxazole, quinoline, quinoxaline, 
quinazoline, phthalazine and cinnoline. 

Other particular examples of AR3 include 5/5-, 5/6 and 6/6 bicyclic ring systems 
containing heteroatoms in both of the rings. Specific examples of such ring systems include, 
5 for example, purine and naphthyridine. 

Further particular examples of AR3 include bicyclic heteroaryl ring systems with at 
least one bridgehead nitrogen and optionally a further 1-3 heteroatoms chosen from oxygen, 
sulfur and nitrogen. Specific examples of such ring systems include, for example, 
3H-pyrrolo[l,2-a]pyrrole, pyrrolo[2,l-b]thiazole, lH-imidazo[l,2-a]pyirole, 
10 lH-imidazo[l,2-a]imidazole, lH,3H-pyrrolo[l,2-c]oxazole, lH-imidazo[l,5-a]pyrrole, 
pyrrolo[l,2-b]isoxazole, imidazo[5,l-b]thiazole, imidazo[2,l-b]thiazole, indolizine, 
imidazo[l,2-a]pyridine, imidazo[l,5-a]pyridine, pyrazolo[l,5-a]pyridine, 
pyrrolo[l,2-b]pyridazine, pyrrolo[l,2-c]pyrimidine, pyrrolo[l,2-a]pyrazine, 
pyrrolo[l,2-a]pyrimidine, pyrido[2,l-c]-s-triazole, s-triazole[l,5-a]pyridine, 
15 imidazo[l,2-c]pyrimidine, imidazo[l,2-a]pyrazine, imidazo[l,2-a]pyrimidine, 
imidazo[l,5-a]pyrazine, imidazo[l,5-a]pyrimidine, imidazo [ 1 ,2-b] -pyridazine, 
s-triazolo[4,3-a]pyrimidine, imidazo[5,l-b]oxazole and imidazo[2,l-b]oxazole. Other specific 
examples of such ring systems include, for example, [lH]-pyrrolo[2,l-c]oxazine, [3H]- 
oxazolo[3,4-a]pyridine, [6H]-pyrrolo[2,l-c]oxazine andpyrido[2,l-c][l,4]oxazine. Other 
20 specific examples of 5/5- bicyclic ring systems are imidazooxazole or imidazothiazole, in 
particular imidazo[5,l-b]thiazole, imidazo[2,l-b]thiazole, imidazo[5,l-b]oxazole or 
imidazo [2, 1 -b]oxazole. 

Particular examples of AR3a and AR3b include, for example, indoline, 
l,3,4,6,9,9a-hexahydropyrido[2,lc][l,4]oxazin-8-yl, 1,2,3,5,8,8a- 
25 hexahydroimidazo[l,5a]pyridin-7-yl, l,5,8,8a-tetrahydrooxazolo[3,4a]pyridin-7-yl, 
l,5,6,7,8,8a-hexahydrooxazolo[3,4a]pyridin-7-yl, (7aS)[3H,5H]-l ,7a- 
dihydropyrrolo[l,2c]oxazol-6-yl,(7aS)[5H]-l,2,3,7a-tetrahydrop^^ 
(7aR)[3H,5H]-l,7a-dihydropyrrolo[l,2c]oxazol-6-yl, [3H,5H]-pyrrolo[l,2-c]oxazol-6-yl, 
[5H]-2,3-dihydropyrrolo[l ,2-c]imidazol-6-yl, [3H,5H]-pyrrolo[l ,2-c]thiazol-6-yl, [3H,5H]- 
30 l,7a-dihydropyrrolo[l,2-c]thiazol-6-yl, [5H]-pyrrolo[l,2-c]imidazol-6-yl, [lH]-3,4,8,8a- 
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tetrahydropyrrolo[2,l-c]oxazin-7-yl 9 [SHl-l^^^a-tetrahydrooxazolotS^-a^yrid-T-yl, [3H]- 
5,8-dihydroxazolo[3,4-a]pyrid-7-yl and 5,8-dihydroimidazo[l,5-a]pyrid-7-yl. 

Particular values for AR4 include, for example, pyrrolo[a]quinoline, 
2,3-pyiroloisoquinoline, pyrrolo[a]isoquinoline, lH-pyrrolo[l,2-a]benzimidazole, 
5 9H-imidazo[l,2-a]indole, 5H-iniidazo[2,l-a]isoindole, lH-imidazo[3,4-a]indole, 
imidazo[l,2-a]quinoline, imidazo[2,l-a]isoquinoline, imidazo[l,5-a]quinoline and 
imidazo[5,l-a]isoquinoline. 

Particular values of AR4a include partially hydrogenated version of those AR4 values 
listed immediately above. 
1 0 The nomenclature used is that found in, for example, "Heterocyclic Compounds 

(Systems with bridgehead nitrogen), WX.Mosby (Intercsience Publishers Inc., New York), 
1961, Parts 1 and 2. 

Where optional substituents are listed such substitution is preferably not geminal 
disubstitution unless stated otherwise. If not stated elsewhere suitable optional substituents for 

15 a particular group are those as stated for similar groups herein. 

Suitable substituents on AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, 
CY1 and CY2 are (on an available carbon atom) up to three substituents independently 
selected from (l-4C)alkyl {optionally substituted by (preferably one) substituents selected 
independently from hydroxy, trifluoromethyl, (l-4C)alkyl S(0)q- (q is 0, 1 or 2) (this last 

20 substituent preferably on AR1 only), (l-4C)alkoxy, (l-4C)alkoxycarbonyl, cyano, nitro, (1- 
4C)alkanoylamino, -CONRvRw or -NRvRw}, trifluoromethyl, hydroxy, halo, nitro, cyano, 
thiol, (l-4C)alkoxy, (l-4C)alkanoyloxy, dimethylaminomethyleneaminocarbonyl, di(N-(l- 
4C)allcyl)aminomethylimino, carboxy, (l-4C)alkoxycarbonyl, (l-4C)alkanoyl, (1- 
4C)alkylS0 2 amino, (2-4C)alkenyl {optionally substituted by carboxy or (1- 

25 4C)alkoxycarbonyl} 5 (2-4C)allcynyl, (l-4C)alkanoylamino, oxo (=0), thioxo (=S), (1- 

4C)alkanoylamino {the (l-4C)allcanoyl group being optionally substituted by hydroxy}, (1- 
4C)alkyl S(0)q- (q is 0, 1 or 2) {the (l-4C)alkyl group being optionally substituted by one or 
more groups independently selected from cyano, hydroxy and (l-4C)alkoxy}, -CONRvRw or 
-NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl]. 

30 Further suitable substituents on AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, 

AR4a, CY1 and CY2 (on an available carbon atom), and also on alkyl groups (unless 
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iBdicated otherwise) are up to three suhstituents independently selected from 
trifluoromethoxy, benzoylamino, benzoyl, phenyl {optionally substituted by up to three 
substituents independently selected from halo, (l-4C)alkoxy or cyano}, furan, pyrrole, 
pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, 

5 thiazole, thiophene, hydroxyimino(l-4C)alkyl, (l-4C)alkoxyimino(l-4C)alkyl, halo-(l- 
4C)alkyl, (l-4C)alkanesulfonamido, -S0 2 NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; 
Rw is hydrogen or (l-4C)alkylj. 

Preferable optional substituents on Ar2b as l,3-dioxolan-4-yl, l,3-dioxan-4-yl, 1,3- 
dioxan-5-yl or l,4-dioxan-2-yl are mono- or disubstitution by substituents independently 

10 selected from (l-4C)alkyl (including geminal disubstitution), (l-4C)alkoxy, (l-4C)alkylthio, 
acetamido, (l-4C)alkanoyl, cyano, trifluoromethyl and phenyl]. 

Preferable optional substituents on CY1 & CY2 are mono- or disubstitution by 
substituents independently selected from (l-4C)alkyl (including geminal disubstitution), 
hydroxy, (l-4C)alkoxy, (l-4C)alkylthio, acetamido, (l-4C)alkanoyl, cyano, and 

15 trifluoromethyl. 

Suitable substituents on AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4 and AR4a are 
(on an available nitrogen atom, where such substitution does not result in quaternization) (1- 
4C)alkyl, (l-4C)alkanoyl {wherein the (l-4C)alkyl and (l-4C)alkanoyl groups are optionally 
substituted by (preferably one) substituents independently selected from cyano, hydroxy, 

20 nitro, trifluoromethyl, (l-4C)alkyl S(0) q - (q is 0, 1 or 2), (l-4C)alkoxy, (1- 

4C)alkoxycarbonyl, (l-4C)alkanoylamino, -CONRvRw or -NRvRw [wherein Rv is hydrogen 
or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl]} 5 (2-4C)alkenyl, (2-4C)alkynyl, (1- 
4C)alkoxycarbonyl or oxo (to form anN-oxide). 

Suitable phannaceutically-acceptable salts include acid addition salts such as 

25 methanesulfonate, fumarate, hydrochloride, citrate, maleate, tartrate and (less preferably) 
hydrobromide. Also suitable are salts formed with phosphoric and sulfuric acid. In another 
aspect suitable salts are base salts such as an alkali metal salt for example sodium, an alkaline 
earth metal salt for example calcium or magnesium, an organic amine salt for example 
triethylamine, morpholine, M-methylpiperidine, N-ethylpiperidine, procaine, dibenzylamine, 

30 H^-dibenzylethylamine, tris-(2-hydroxyethyl)amine, N-methyl d-glucamine and amino acids 
such as lysine. There may be more than one cation or anion depending on the number of 
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charged functions and the valency of the cations or anions. A preferred pharmaceutically- 
acceptable salt is the sodium salt. 

However, to facilitate isolation of the salt during preparation, salts which are less 
soluble in the chosen solvent may be preferred whether pharmaceutically-acceptable or not. 
5 The compounds of the formula (I) may be administered in the form of a pro-drag 

which is broken down in the human or animal body to give a compound of the formula (I). A 
prodrug may be used to alter or improve the physical and/or pharmacokinetic profile of the 
parent compound and can be formed when the parent compound contains a suitable group or 
substituent which can be derivatised to form a prodrug. Examples of pro-drugs include in- 
10 vivo hydrolysable esters of a compound of the formula (I) or a pharmaceutically-acceptable 
salt thereof. 

Various forms of prodrugs are known in the art, for examples see: 
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1 985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et ah (Academic Press, 1985); 
15 b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H. Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard p. 1 13-191 
(1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); 

d) H. Bundgaard, et al, Journal of Pharmaceutical Sciences, 22, 285 (1988); and 
20 e) N. Kakeya, et aU Chem Pharm Bull, 22, 692 (1984). 

An in-vivo hydrolysable ester of a compound of the formula (I) or a pharmaceutically- 
acceptable salt thereof containing carboxy or hydroxy group is, for example, a 
pharmaceutically-acceptable ester which is hydrolysed in the human or animal body to 
produce the parent acid or alcohol. Suitable pharmaceutically-acceptable esters for carboxy 

25 include (l-6C)alkoxymethyl esters for example methoxymethyl, (l-6C)alkanoyloxymethyl 
esters for example pivaloyloxymethyl, phthalidyl esters, (3-8C)cycloalkoxycarbonyloxy(l- 
6C)alkyl esters for example 1-cyclohexylcarbonyloxyethyl; l,3-dioxolan-2-onylmethyl esters 
for example 5-methyl-l,3-dioxolan-2-ylmethyl; and (l-6C)alkoxycarbonyloxyethyl esters for 
example 1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the 

30 compounds of this invention. 
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An in-vivo hydrolysable ester of a compound of the formula (I) or a pharmaceutically- 
acceptable salt thereof containing a hydroxy group or groups includes inorganic esters such as 
phosphate esters (including phosphoramidic cyclic esters) and ot-acyloxyalkyl ethers and 
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give 

5 the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and 
2,2-dimethylpropionyloxymethoxy. A selection of in-vivo hydrolysable ester forming groups 
for hydroxy include (l-lOC)alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and 
phenylacetyl, (l-lOC)alkoxycarbonyl (to give alkyl carbonate esters), di-(l- 
4C)alkylcarbamoyl andH<di-(l-4C)alkylaminoethyl)-N-(l-4C)alkylcarbamoyl (to give 

10 carbamates), di-(l-4C)alkylaminoacetyl and carboxyacetyl. Examples of ring substituents on 
phenylacetyl and benzoyl include chloromethyl or aminomethyl, (l-4C)allcylaminomethyl and 
di-((l-4C)alkyl)aminomethyl, and morpholino or piperazino linked from a ring nitrogen atom 
via a methylene linking group to the 3- or 4-position of the benzoyl ring. 

Certain suitable in-vivo hydrolysable esters of a compound of the formula (I) are 

15 described within the definitions listed in this specification, for example esters described by the 
definition (Rc2d), and some groups within (Rc2c). Suitable in-vivo hydrolysable esters of a 
compound of the formula (I) are described as follows. For example, a 1,2-diol may be 
cyclised to form a cyclic ester of formula (PD1) or a pyrophosphate of formula (PD2) : 

ho^ ii 5p 

M ^P N H-Cn \ O-H 
0 0 0 0 

H M 

(PD1) (PD2) 

Particularly interesting are such cyclised pro-drugs when the 1,2-diol is on a (1- 
4C)alkyl chain linked to a carbonyl group in a substituent of formula Rc borne by a nitrogen 
atom in (TC4). Esters of compounds of formula (I) wherein the HO- function/s in (PD1) and 
(PD2) are protected by (l-4C)alkyl, phenyl or benzyl are useful intermediates for the 
preparation of such pro-drugs. 

Further in-vivo hydrolysable esters include phosphoramidic esters, and also 
compounds of formula (I) in which any free hydroxy group independently forms a phosphoryl 



20 



25 
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(npd is 1) or phosphiryl (npd is 0) ester of the formula (PD3) : 

(0) npd 
II 

HO 
(PD3) 

5 Useful intermediates for the preparation of such esters include compounds containing 

a group/s of formula (PD3) in which either or both of the -OH groups in (PD3) is 
independently protected by (l-4C)alkyl (such compounds also being interesting compounds in 
their own right), phenyl or phenyl-(l-4C)alkyl (such phenyl groups being optionally 
substituted by 1 or 2 groups independently selected from (l-4C)alkyl, nitro, halo and (1- 
10 4C)alkoxy). 

Thus, prodrugs containing groups such as (PD1), (PD2) and (PD3) may be prepared by 
reaction of a compound of formula (I) containing suitable hydroxy group/s with a suitably 
protected phosphorylating agent (for example, containing a chloro or dialkylamino leaving 
group), followed by oxidation (if necessary) and deprotection. 

15 When a compound of formula (I) contains a number of free hydroxy group, those 

groups not being converted into a prodrug functionality may be protected (for example, using 
a t-butyl-dimethylsilyl group), and later deprotected. Also, enzymatic methods may be used 
to selectively phosphorylate or dephosphorylate alcohol functionalities. 

Other interesting in-vivo hydrolysable esters include, for example, those in which Rc 

20 is defined by, for example, R 14 C(0)0(1 -6C)alkyl-CO- (wherein R 14 is for example, 

benzyloxy-(l-4C)alkyl, or phenyl). Suitable substituents on a phenyl group in such esters 
include, for example, 4-(l-4C)piperazino-(l-4C)allcyl, piperazino-(l-4C)alkyl and 
morpholino-(l -4C)alkyl. 

Where pharmaceutically-acceptable salts of an in-vivo hydrolysable ester may be 

25 formed this is achieved by conventional techniques. Thus, for example, compounds 

containing a group of formula (PD1), (PD2) and/or (PD3) may ionise (partially or fully) to 
form salts with an appropriate number of counter-ions. Thus, by way of example, if an in-vivo 
hydrolysable ester prodrug of a compound of formula (I) contains two (PD3) groups, there are 
four HO-P- functionalities present in the overall molecule, each of which may form an 



PCT/GB01/01815 



BNSDOCID: <WO 0181350A1 J_> 



WO 01/81350 



PCT/GB01/01815 



-34 



appropriate salt (i.e. the overall molecule may form, for example, a mono-, di-, tri- or tetra- 
sodium salt). 

The compounds of the present invention have a chiral centre at the C-5 position of the 
oxazolidinone ring. The pharmaceutically active enantiomer is of the formula (LA) : 

O 

A 

Q-N O 



5 




(IA) 

The present invention includes the pure enantiomer depicted above or mixtures of the 
5R and 5S enantiomers, for example a racemic mixture. If a mixture of enantiomers is used, 
a larger amount (depending upon the ratio of the enantiomers) will be required to achieve the 
1 0 same effect as the same weight of the pharmaceutically active enantiomer. For the avoidance 
of doubt the enantiomer depicted above is generally the 5(R) enantiomer, although certain 
compounds (such as HET as pyrid-2-one) are the 5(S) enantiomer. Examples of 5(S) 
compounds are illustrated in the accompanying non-limiting Examples. 

Furthermore, some compounds of the formula (I) may have other chiral centres. It is 
15 to be understood that the invention encompasses all such optical and diastereo-isomers, and 
racemic mixtures, that possess antibacterial activity. It is well known in the art how to 
prepare optically-active forms (for example by resolution of the racemic form by 
recrystallisation techniques, by chiral synthesis, by enzymatic resolution, by 
biotransformation or by chromatographic separation) and how to determine antibacterial 
20 activity as described hereinafter. 

The invention relates to all tautomeric forms of the compounds of the formula (I) that 
possess antibacterial activity. 

It is also to be understood that certain compounds of the formula (I) can exist in 
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be 
25 understood that the invention encompasses all such solvated forms which possess antibacterial 
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activity. 

It is also to be understood that certain compounds of the formula (I) may exhibit 
polymorphism, and that the invention encompasses all such forms which possess antibacterial 
activity. 

5 As stated before, we have discovered a range of compounds that have good activity 

against a broad range of Gram-positive pathogens including organisms known to be resistant 
to most commonly used antibiotics. Physical and/or pharmacokinetic properties, for example 
increased stability to mammalian peptidase metabolism and a favourable toxicological profile- 
are important features. The following compounds possess favourable physical anchor 

1 0 pharmacokinetic properties and are preferred. 

Particularly preferred compounds of the invention comprise a compound of formula (I) 
or of formula (IP), or a pharmaceutically-acceptable salt or an in-vivo hydrolysable ester 
thereof, wherein the substituents Q, HET, T and other substituents mentioned above have 
values disclosed hereinbefore, or any of the following values (which may be used where 

15 appropriate with any of the definitions and embodiments disclosed hereinbefore or 
hereinafter): 

Preferably Q is selected from Ql, Q2, Q4, Q6 and Q9; especially Ql, Q2 and Q9; 
more particularly Ql and Q2; and most preferably Q is Ql. 

Preferably T is selected from (TAf), (TDb) or (TC); especially groups (TA£2), (TCb) 
20 and (TCc); more particularly (TC2), (TC3) and (TC4); and most preferably (TC5), (TC7) or 
(TC9), and most particularly (TC9) and (TC5). Especially preferred is each of these values of 
T when present in Ql and Q2, particularly in Ql. 

Preferable values for other substituents (which may be used where appropriate with 
any of the definitions and embodiments disclosed hereinbefore or hereinafter) are :- 
25 (aO) In one embodiment HET is a 6-membered heteroaryl ring as defined herein, and in 
another embodiment HET is a 5-membered heteroaryl ring as defined herein. Preferably HET 
is a 5-membered heteroaryl as defined herein. 

In this specification it will be appreciated that when HET is a 5-membered heteroaryl 
ring, the ring must be aromatic and that when HET is a 6-membered heteroaryl ring, the ring 
30 system (which contains the optimum number of double bonds) can necessarily only be 
pseudoaromatic. It will also be appreciated that when HET as an N-linked 5-membered 
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heteroaryl ring is optionally substituted on an available carbon atom by oxo or thioxo then, 
when HET contains 1 to 3 further nitrogen heteroatoms, one of the further nitrogen 
heteroatoms is present as NH or as N-(l-4C)alkyl. Similarly, when HET as an N-linked 5- 
membered heteroaryl ring is optionally substituted on an available nitrogen atom by (1- 
5 4C)alkyl then the ring is substituted on an available carbon atom by oxo or thioxo. 

(a) When HET is a 6-membered heteroaryl as defined herein, preferably HET is pyridine 
or pyridazine; preferably with a 2-oxo substituent 

(b) When HET is a 5-membered heteroaryl as defined herein, preferably HET contains 
only nitrogen heteroatoms or is thiadiazole or thiazole. 

1 0 (c) Yet more preferably HET is triazole, tetrazole or imidazole, especially triazole or 
tetrazole, and most especially triazole. 

(d) Further preferred as HET is 1,2,3-triazole and 1,2,4-triazole, especially 1,2,3-triazole, 
and most especially 1,2,3-triazol-l-yl. 

(e) Further preferred as HET is 1,2,3,4-tetrazole, especially l,2,3,4-tetrazol-2-yl. 
15 (f) Most preferred is HET as 1,2,3-triazol-l-yl. 

(g) Preferably HET (when a 5-membered ring) is unsubstituted. 

(h) Preferably R 6p is hydrogen; 

(i) Preferably R 4p and R 5p are independently selected from hydrogen, (l-4C)alkyl, 
carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (l-4C)alkoxymethyl or carbamoyl; 

20 (j) More preferably R 4p and R 5p are hydrogen; 
(k) Preferably R 2 and R 3 are hydrogen or fluoro; 

(1) In one aspect of the invention more preferably one of R 2 and R 3 is hydrogen and the 
other fluoro. In another aspect of the invention both R 2 and R 3 are fluoro; 
(m) Preferably >A-B- is of the formula >C=CH- (i.e. R a is preferably hydrogen) 
25 or>N-CH 2 -; 

(n) Preferably D is O or NR 7p ; 

(o) Preferably R 7p is ARp, R 10p CO-, R 10p SO 2 -, R 10p CS-; 

(p) More preferably R 7p is ARp (most preferably benzyl, pyrimidyl, pyridinyl, pyridazinyl 
orpyrazinyl) or R ,0p CO-; 
30 (q) Particularly R 7p is R 10p CO-; 
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(ql) Especially preferred is R 10p CO- (or R ,3 CO-) wherein R ,0p (or R 13 ) is (MO)alkyl 
optionally substituted by hydroxy or (l-4C)alkylS(0) q - (wherein q is 0, 1 or 2), wherein the 
(l-4C)alkyl group is optionally substituted as defined herein for this particular substituent; 
(r) Preferably ARp is 5- or 6-membered heteroaryl; more preferably ARp is 6-membered 
5 heteroaryl, such as pyridinyl; 

(s) Preferred substituents for phenyl and carbon atoms in heteroaryl (mono- and bicyclic) 
ring systems in ARp, R llp and R 1 include halo, (l-4C)alkyl, hydroxy, nitro, amino, cyano, 
(l-4C)alkylS(0) p - and (l-4C)alkoxy; 

(t) Preferably the optionally substituted ring systems in ARp, R 1 lp and R* are 
10 unsubstituted; 

(u) In another embodiment in the definition of R 10p in (PC) of embodiment (IP), 1,3- 
dioxolan-4-yl and l,4~dioxan-2-yl are excluded. 

(v) In one aspect of the invention, preferably R 10p is (l-4C)alkoxycarbonyl, 
hydroxy(l-4C)alkyl, (l-4C)alkyl (optionally substituted by one or two hydroxy groups, or by 
15 an (l-4C)alkanoyl group), (l-4C)alkylamino, dimethylamino(l-4C)alkyl, 

(l-4C)alkoxymethyl, (l-4C)alkanoylmethyl, (l-4C)alkanoyloxy(l-4C)alkyl, (l-SC)alkoxy or 
2-cyanoethyl; 

(w) In one aspect of the invention, more preferably R 10p is 1 ,2-dihydroxyethyl, 
l,3-dihydroxyprop-2-yl, 1,2,3-trihydroxyprop-l-yl, methoxycarbonyl, hydroxymethyl, 
20 methyl, methylamino, dimethylaminomethyl, methoxymethyl, acetoxymethyl, methoxy, 
methylthio, naphthyl, tert-butoxy or 2-cyanoethyl; 

(x) In one aspect of the invention, particularly R 10p is 1 ,2-dihydroxyethyl, 
l,3-dihydroxyprop-2-yl or 1,2,3-trihydroxyprop-l-yl; 

(y) In another aspect of the invention preferably R 10p is hydrogen, (1-1 OQallcyl [optionally 
25 substituted by one or more hydroxy] or R Up C(0)0(l-6C)alkyl. 

(z) In another aspect of the invention, more preferably R 10p is hydrogen, hydroxymethyl, 
1 ,2-dihydroxyethyl or acteoxyacetyl; and/or Rc2c is (l-lOC)alkyl optionally substituted by (1- 
4C)aDcyl S(0) q -(q is 0-2), optionally substituted as in claim 1. 
(aa) Preferably R llp is (l-lOC)alkyl; 
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(ab) Preferred optional substituents for (l-10C)alkyl in R ,,p are hydroxy, cyano, amino, 
(l-4C)alkylamino, di((l-4C)alkyl)amino, (l-4C)alkylS(0)p (wbereinp is 1 or 2), carboxy, 
(l-4C)alkoxycarbonyl, (l-4C)a!koxy, piperazino or morpholino; 

(ac) Preferred optional substituents for (l-6C)alkyl in R 12p are hydroxy, (1 -4C)alkoxy, 

5 cyaTc^mino, (l-4C)alkylamino, di((l-2C)alkyl)amino, (l-4C)alkylS(0) p - (wherein p is 1 or 

2); 

(ad) Preferably 5- or 6-membered heteroaryl in R Up is pyridinyl or imidazol-l-yl; 

(ae) Preferably R 12p is (l-6C)alkyl; most preferably R ,2p is tert-butyl or methyl; 

(af) Preferably R ,3p is cyano or fluoro; 
10 (ag) Preferably R 14p is hydrogen; 

(ah) Preferably CYp is naphthoxy, especially naphth-1 -oxy or naphth-2-oxy. 

Where preferable values are given for substituents in a compound of formula (IP), the 
corresponding substituents in a compound of formula (I) have the same preferable values 
(thus, for example, Rc and R 13 in formula (I) correspond with R 7p and R 10p in formula (TP), and 

15 similarly for groups D and G). The preferred values of R 7p , for example, defined with 

reference to (IP) are also preferred values of Rc and may be used as preferred values of Rc in 
any compound of formula (I). For compounds of formula (I) preferred values for Rc are those 
in group (Rc2) when present in any of the definitions herein containing Rc - for example 
when present in compounds in which there is a (TC5) or (TC9) ring system. The preferred 

20 values for R 10p listed above for compounds of formula (ff ) are also preferred values for R" in 
compounds of formula (I). In the definition of (Rc2c) the AR2a, AR2b, AR3a and AR3b 
versions of AR2 and AR3 containing groups are preferably excluded. 

Particularly, HET (when substituted) is selected from the following 7 rings (HET-P1 
25 toHET-P7):- 

-O _h w _ VJ -v V 
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The above HET definitions are especially preferred in embodiment (IP). 
Especially preferred compounds of the present invention are of the foimula (IB): 

5 



Rp1 R 2 




Rp2 R J 

(IB) 



wherein HET is triazole or tetrazole, and most especially triazole; 
R 2 and R 3 are independently hydrogen or fluoro; and Rpl and Rp2 are independently 
10 hydrogen, hydroxy, bromo, (l-4C)alkyl, carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (1- 
4C)alkoxymethyl or carbamoyl; or pharmaceutically-acceptable salts thereof. 

Further especially preferred compounds of the invention are of the formula (IB) 
wherein HET is wherein HET is triazole or tetrazole, and most especially triazole; R 2 and R 3 
are independently hydrogen or fluoro; and Rpl and Rp2 are independently hydrogen, AR- 
15 oxymethyl or AR-thiomethyl (wherein AR is phenyl, phenyl-(l-4C)alkyl, naphthyl, furan, 
pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, 
isothiazole, thiazole or thiophene); or pharmaceutically-acceptable salts thereof. 

Of the above especially preferred compounds of the invention of the formula (IB), 
particularly preferred compounds are those wherein Rpl and Rp2 are hydrogen are 
20 particularly preferred. 

Further especially preferred compounds of the present invention are of the formula 

(B-l): 
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(IB-1) 

wherein HET is triazole or tetrazole, and most especially triazole (particularly 1,2,3-triazole, 
and especially 1,2,3-triazol-l-yI); R 2 and R 3 are independently hydrogen or fluoro and p is 1 
5 or 2. 

Further, especially preferred compounds of the invention are of the formula (IC): 




Rp2 R 

(IC) 



wherein HET is triazole or tetrazole, and most especially triazole; R 2 and R 3 are independently 
10 hydrogen or fluoro; Rpl and Rp2 are independently hydrogen, AR-oxymethyl or AR- 
thiomethyl (wherein AR is phenyl, phenyl-(l-4C)alkyl, naphthyl, furan, pyrrole, pyrazole, 
imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole 
or thiophene), (l-4C)alkyl, carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (1- 
4C)alkoxymethyl or carbamoyl and Rep is cyano, pyrimidin-2-yl, 2-cyanoethenyl, 2-cyano-2- 
15 ((l-4C)allcyl)ethenyl or Rep is of the formula R 10p CO-, R ,0p SO2- or R ,0p CS- (wherein R ,0p is 
hydrogen, (l-5C)alkyl [optionally substituted by one or more groups each independently 
selected from hydroxy and amino, or optionally monosubstituted by (l-4C)alkoxy, (1- 
4C)alkylS(0) q -, (l-4C)alkylamino, (l-4C)alkanoyl, naphthoxy, (2-6C)alkanoylamino or (1- 
4C)alkylS(0)pNH- wherein p is 1 or 2 and q is 0, 1 or 2], imidazole, triazole, pyrimidine, 
20 pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole, pyridoimidazole, 

pyrimidoimidazole, quinoxaline, quinazoline, phthalazine, cinnoline or naphthyridine, or R ,0p 
is of the formula R ,,p C(0)0(l-6C)alkyl wherein R Up is (l-6Qalkyl), or Rep is of the formula 
RfC(=0)C(=0)- wherein Rf is (l-6C)alkoxy; or pharmaceutically-acceptable salts thereof. 
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Of the above especially preferred compounds of the invention of the formula (IC), 
those wherein HET is triazole or tetrazole, and most especially triazole; R 2 and R 3 are 
independently hydrogen or fluoro; Rpl and Rp2 are independently hydrogen, AR-oxymethyl 
or AR-thiomethyl (wherein AR is phenyl, phenyl-(l-4C)alkyl, naphthyl, furan, pyrrole, 
5 pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, 
thiazole or thiophene), (l-4C)alkyl, carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (1- 
4C)alkoxymethyl or carbamoyl and Rep is cyano, pyrirnidin-2-yl,. 2-cyanoethenyl, 2-cyano-2- 
((l-4C)alkyl)ethenyl or Rep is of the formula R 10p CO-, R ,0p SO2- or R 10p CS- (wherein R 10p is 
hydrogen, (l-SC)alkyl [optionally substituted by one or more groups each independently 

10 selected from hydroxy and amino, or optionally monosubstituted by (l-4C)alkoxy, (1- 
4C)alkylS(0) q , (l-4C)alkylamino, (l-4C)alkanoyl, (2-6C)alkanoylamino or (1- 
4C)alkylS(0)pNH- wherein p is 1 or 2 and q is 0, 1 or 2], pyridine, or R 10p is of the formula 
R llp C(0)0(l-6C)alkyl wherein R llp is (l-6C)alkyl), or Rep is of the formula RfC(=0)C(=0)- 
wherein Rf is (l-6C)alkoxy; or pharmaceutically-acceptable salts thereof are further preferred. 

15 Of the above especially preferred compounds of the invention of the formula (IC), 

particularly preferred compounds are those wherein HET is triazole or tetrazole, and most 
especially triazole; R 2 and R 3 are independently hydrogen or fluoro; Rpl and Rp2 are 
hydrogen, and Rep is pyridin-2-yl (optionally substituted with cyano) or Rep is of the formula 
R IOp CO- (wherein R 10p is hydrogen, l,3-dioxolan-4-yl (optionally disubstituted with (1- 

20 4C)alkyl) or (l-5C)alkyl [optionally substituted by one or more hydroxy groups] or R 10p is of 
the formula R llp C(0)0(l-6C)alkyl wherein R llp is (l-6C)alkyl)); or pharmaceutically- 
acceptable salts thereof. 

Of the above especially preferred compounds of the invention of the formula (IC), 
particularly preferred compounds are those wherein Rep is of the formula R 10p CO- (wherein 

25 R 10p is hydrogen, l,3-dioxolan-4-yl (optionally disubstituted with (l-4C)alkyl) or (l-5C)alkyl 
[substituted by two hydroxy groups, e.g. 2,3-dihydroxypropanoyl or by one hydroxy group, 
e.g. hydroxyacetyl]; or pharmaceutically-acceptable salts thereof. 

In another aspect of the invention particularly preferred compounds of the invention 
are of the formula (IC) wherein HET is triazole or tetrazole, and most especially triazole; R 2 

30 and R 3 are independently hydrogen or fluoro; Rpl and Rp2 are hydrogen and Rep is R 10p CO- 
(wherein R 10p is hydrogen, (l-SC)alkyl [optionally substituted by one or two hydroxy groups], 
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or R 10p is of the formula R llp C(0)0(l-6C)alkyl (wherein R llp is (l-6C)alkyl)); and 
pharmaceutically-acceptable salts thereof. 

In another aspect of the invention all of the compounds of formula (IB) or (IC) 
described above are further preferred when HET is triazole. 

5 In yet another aspect the invention relates to all of the compounds of formula (IB) or 

(IC) described above wherein HET is 1 ,2,3-triazol- 1 -yl. 

In another aspect of the invention there are provided preferred compounds of the 
formula (IP) wherein HET is triazole or tetrazole, and most especially triazole; >A-B- is >N- 
CH 2 - and D is NR 7p (or D is O) wherein Rep is a 6-membered heteroaryl ring containing 1, 2 

10 or 3 ring nitrogen atoms as the only ring heteroatoms, linked via a ring carbon atom and 
optionally substituted on a ring carbon atom by one, two or three substituents independently 
selected from (l-4C)alkyl, halo, trifluoromethyl, (l-4C)alkyl S(0) q - (wherein q is 0, 1 or 2), 
(MC)alkylS(0) 2 amino, (l-4C)aUcanoylamino, carboxy, hydroxy, amino, (l-4C)allcylamino, 
di-(l-4C)alkylamino, (l-4C)alkoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, di-(N-(l- 

1 5 4C)alkyl)carbamoyl, (1 -4C)alkoxy, cyano or nitro; or pharmaceutically-acceptable salts 
thereof. 

In yet another aspect the invention relates to all of the compounds of formula (IP) 
described immediately above wherein >A-B- is >N-CH 2 - and D is NR 7p and wherein HET is 
triazole or tetrazole, and most especially triazole. 

20 In all of the above aspects and preferred compounds of formula (IB) or (IC), in-vivo 

hydrolysable esters are preferred where appropriate, especially phosphoryl esters (as defined 
by formula (PD3) with npd as 1). 

In all of the above definitions the preferred compounds are as shown in formula (IA), 
i.e. the pharmaceutically active (5(R)) enantiomer. 

25 Particular compounds of the present invention include the compounds of Examples 

34b, 44a, 52, 54, 56, 58, 64 and 74 (wherein "a" refers to the first named compound, and "b" 
the second named compound in the Example title); or pharmaceutically-acceptable salts 
thereof. Particularly preferred salts are the sodium salts. In-vivo hydrolysable esters, or 
phannaceutically-acceptable salts thereof, of Examples with hydroxy groups are also 

30 preferred, especially phosphoryl esters. 
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Process section : 

In a further aspect the present invention provides a process for preparing a compound 
of formula (I) or a pharmaceutically-acceptable salt or an in-vivo hydrolysable ester thereof. 
It will be appreciated that during certain of the following processes certain substituents may 
5 require protection to prevent their undesired reaction. The skilled chemist will appreciate 
when such protection is required, and how such protecting groups may be put in place, and 
later removed. 

For examples of protecting groups see one of the many general texts on the subject, for 
example, 'Protective Groups in Organic Synthesis 5 by Theodora Green (publisher: John Wiley 

10 & Sons). Protecting groups may be removed by any convenient method as described in the 
literature or known to the skilled chemist as appropriate for the removal of the protecting 
group in question, such methods being chosen so as to effect removal of the protecting group 
with minimum disturbance of groups elsewhere in the molecule. 

Thus, if reactants include, for example, groups such as amino, carboxy or hydroxy it 

15 may be desirable to protect the group in some of the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a 
methoxycarbonyl, ethoxycarbonyl or r-butoxycarbonyl group, an arylmethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 

20 conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali 
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such 
as a f-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 

25 as hydrochloric, sulfuric or phosphoric acid or trifluoroacetic acid and an 

arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for 
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with 
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group 
for a primary amino group is, for example, a phthaloyl group which may be removed by 

30 treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine. 
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A suitable protecting group for a hydroxy group is, for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl 
5 group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
10 for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a f-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 
over a catalyst such as palladium-on-carbon. 
1 5 Resins may also be used as a protecting group. 

The protecting groups may be removed at any convenient stage in the synthesis using 
conventional techniques well known in the chemical art. 

A compound of the formula (I), or a pharmaceutically-acceptable salt or an in vivo 
hydrolysable ester thereof, may be prepared by any process known to be applicable to the 
20 preparation of chemically-related compounds. Such processes, when used to prepare a 

compound of the formula (I), or a pharmaceutically-acceptable salt or an in vivo hydrolysable 
ester thereof, are provided as a further feature of the invention and are illustrated by the 
following representative examples. Necessary starting materials may be obtained by standard 
procedures of organic chemistry (see, for example, Advanced Organic Chemistry (Wiley- 
25 Interscience), Jerry March). The preparation of such starting materials is described within the 
accompanying non-limiting Examples (in which, for example, 3,5-difluorophenyl, 3- 
fluorophenyl and (des-fluoro)phenyl containing intermediates may all be prepared by 
analagous procedures; or by alternative procedures - for example, the preparation of (T 
group)-(fluoro)phenyl intermediates by reaction of a (fluoro)phenylstannane with, for 
30 example, a pyran or (tetrahydro)pyridine compound, may also be prepared by anion chemistry 
(see, for example, WO97/30995). Alternatively, necessary starting materials are obtainable by 
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analogous procedures to those illustrated which are within the ordinary skill of an organic 
chemist. Information on the preparation of necessary starting materials or related compounds 
(which may be adapted to form necessary starting materials) may also be found in the 
following Patent and Application Publications, the contents of the relevant process sections of 
5 which are hereby incorporated herein by reference : 

WO99/02525; W098/54161; WO97/37980; WO97/30981 (& US5,736,545); WO97/21708 
(& US5,719,154); WO97/10223; WO97/09328; W096/35691; W096/23788; WO96/15130; 
WO96/13502; WO95/25106 (& US5,668,286); W095/14684 (&US5,652,238); WO95/07271 
(& US5.688.792); W094/13649; WO94/01 110; W093/23384 (& US5.547.950 & US 
10 5,700,799); WO93/09103 (& US5,565,571, US5,654,428, US5,654,435, US5,756,732.& 
US5,801,246); US5,231,188; US5,247,090; US5,523,403; W097/27188; WO97/30995; 
W097/31917; WO98/01447; WO98/01446; WO99/10342; WO99/10343; W099/11642; 
W099/64416; W099/64417 and GB99/03299; 

European Patent Application Nos. 0,359,418 and 0,609,905; 0,693,491 Al (& US5,698,574); 
15 0,694,543 Al (& AU 24985/95); 0,694,544 Al (& CA 2,154,024); 0,697,412 Al (& 

US5.529.998); 0,738,726 Al (& AU 50735/96); 0,785,201 Al (& AU 10123/97); German 

Patent Application Nos. DE 195 14 313 Al (& US5,529,998); DE 196 01 264 Al (& AU 

10098/97); DE 196 01 265 Al (& AU 10097/97); DE 196 04 223 Al (& AU 12516/97); DE 

196 49 095 Al (& AU 12517/97). 
20 The following Patent and Application Publications may also provide useful 

information and the contents of the relevant process sections are hereby incorporated herein 

by reference : 

FR 2458547; FR 2500450(& GB 2094299, GB 2141716 & US 4,476,136); DE 2923295 (& 

GB 2028306, GB 2054575, US4,287,351, US4,348,393, US4,413,001, US4,435,415 & 
25 US4,526,786), DE 3017499 (& GB 2053196, US4,346,102 & US4,372,967); US4,705,799; 

European Patent Application Nos. 0,312,000; 0,127,902; 0,184,170; 0,352,781; 0,316,594; 
The skilled organic chemist will be able to use and adapt the information contained 

and referenced within the above references, and accompanying Examples therein and also the 

Examples herein, to obtain necessary starting materials, and products. 
30 Thus, the present invention also provides that the compounds of the formulae (I) and 

pharmaceutically-acceptable salts and in vivo hydrolysable esters thereof, can be prepared by a 
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process (a) to (d) as follows (wherein the variables are as defined above unless otherwise 
stated) : 

(wherein the variables are as defined above unless otherwise stated) : 

(a) by modifying a substituent in or introducing a substituent into another compound of 
5 formula (I); 

(b) by reaction of a compound of formula (II) : 




Y 
(ID 

wherein Y is a displaceable group (which may be preformed, such as chloro or mesylate, or 
1 0 generated in-situ, for example under Mitsunobu conditions) 
with a compound of the formula (III) : 

HET 

(in) 

wherein HET is HET-H free-base form or HET- anion formed from the free base form; or . 
1 5 (c) by reaction of a compound of the formula (TV) : 

Q-Z 
(IV) 

wherein Z is an isocyanate, amine or urethane group with an epoxide of the formula (V) : 
20 (V) 



(d) For the 1,2,3-triazoles there is the additional possibility by cycloaddition via the azide 
(wherein Y in (II) is azide); 

and thereafter if necessary: (i) removing any protecting groups; (ii) forming a 
25 pharmaceutically-acceptable salt; (hi) forming an in-vivo hydrolysable ester. 

The main synthetic routes are illustrated in the Scheme below (with Q as phenyl, and 
X, R and A defined with reference to analogous substituents defined elsewhere herein). The 
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compounds of the invention may be prepared by analogous chemistry adapted from this 
Scheme. The Scheme also shows the preparation of 1,2,3-triazoles via the azide (prepared 
from the relevant hydroxy compound). 



(Leaving group = mesylate, 



5 




Deprotection, salt formation or in-vivo hydrolysable ester formation may each be 
provided as a specific final process step. 

The N-liriked hetereocycle can of course be prepared early in the overall synthesis, and 
10 then other functional groups changed. 



018135QA1 I _> 



WO 01/81350 PCT/GB01/01815 

-48- 



Where Y is a displaceable group, suitable values for Y are for example, a halogeno or 
sulfonyloxy group, for example a chloro, bromo, methanesulfonyloxy or toluene-4- 
sulfonyloxy group. 

General guidance on reaction conditions and reagents may be obtained in Advanced 
5 Organic Chemistry, 4 th Edition, Jerry March (publisher : J.Wiley & Sons), 1992. Necessary 
starting materials may be obtained by standard procedures of organic chemistry, such as 
described in this process section, in the Examples section or by analogous procedures within 
the ordinary 7 skill of an organic chemist. Certain references are also provided which describe 
the preparation of certain suitable starting materials, for example International Patent 
10 Application Publication No. WO 97/37980, the contents of which are incorporated here by 
reference. Processes analogous to those described in the references may also be used by the 
ordinary organic chemist to obtain necessary starting materials. 

(a) Methods for converting substituents into other substituents are known in the art. For 
example an alkylthio group may be oxidised to an alkylsulfinyl or alkysulfonyl group, a cyano 

1 5 group reduced to an amino group, a nitro group reduced to an amino group, a hydroxy group 
alkylated to a methoxy group, a hydroxy group thiomethylated to an arylthiomethyl or a 
heteroarylthiomethyl group (see, for example, TetXett., 585, 1972), a carbonyl group 
converted to a thiocarbonyl group (eg. using Lawsson's reagent) or a bromo group converted 
to an alkylthio group. It is also possible to convert one Rc group into another Rc group as a 

20 final step in the preparation of a compound of the formula (T), for example, acylation of a 
group of formula (TC5) wherein Rc is hydrogen. 

(b) ( i) Reaction (b)(i) (in which Y is initially hydroxy) is performed under Mitsunobu 
conditions, for example, in the presence of tri-n-butylphosphine and diethyl azodicarboxylate 
(DEAD) in an organic solvent such as THF, and in the temperature range 0°C - 60°C, but 

25 preferably at ambient temperature. Details of Mitsunobu reactions are contained in Tet. Letts., 
31, 699, (1990); The Mitsunobu Reaction, D.L.Hughes, Organic Reactions, 1992, Vol.42, 
335-656 and Progress in the Mitsunobu Reaction, D.L.Hughes, Organic Preparations and 
Procedures International, 1996, Vol.28, 127-164. 

Compounds of the formula (II) wherein Y is hydroxy may be obtained as described in 

30 the references cited herein (particularly in the section proceeding the discussion of protecting 
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groups), for example, by reacting a compound ef the formula (VI) with a compound of 
formula (VII): 



wherein R 21 is (l-6C)alkyl or benzyl and R 22 is (l-4C)allcyl or -S(0) n (l-4C)alkyl where n is 0, 

10 1 or 2. Preferably R 22 is (l-4C)alkyl. 

In particular, compounds of the formula (II), (VI) and (VII) may be prepared by the 
skilled man, for example as described in International Patent Application Publication Nos. 
WO95/07271, W097/27188, WO 97/30995, WO 98/01446 and WO 98/01446, the contents of 
which are hereby incorporated by reference, and by analogous processes. 

1 5 If not commercially available, compounds of the formula (IH) may be prepared by 

procedures which are selected from standard chemical techniques, techniques which are 
analogous to the synthesis of known, structurally similar compounds, or techniques which are 
analogous to the procedures described in the Examples. For example, standard chemical 
techniques are as described in Houben Weyl, Methoden der Organische Chemie, E8a, PtJ 

20 (1993), 45-225, B J.Wakefield. 

OX H) Reactions (b)(ii) are performed conveniently in the presence of a suitable base such as, 
for example, an alkali or alkaline earth metal carbonate, alkoxide or hydroxide, for example 
sodium carbonate or potassium carbonate, or, for example, an organic amine base such as, for 
example, pyridine, 2,6-lutidine, collidine, 4-dimethylaniinopyridine, triethylamine, 

25 morpholine or diazabicyclo-[5.4.0]undec-7-ene, the reaction is also preferably carried out in a 
suitable inert solvent or diluent, for example methylene chloride, acetonitrile, tetrahydrofuran, 




(VI) 



5 



O 




(vn) 
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1,2-dimethoxyethane, M^-dimethylforaiamide, N,AT-dimethylacetamide, iV-methylpyrrolidin- 
2-one or diniethylsulfoxide at and at a temperature in the range 25-60°C. 

When Y is chloro, the compound of the formula (II) may be formed by reacting a 
compound of the formula (II) wherein Y is hydroxy (hydroxy compound) with a chlorinating 

5 agent. For example, by reacting the hydroxy compound with thionyl chloride, in a temperature 
range of ambient temperature to reflux, optionally in a chlorinated solvent such as 
dichloromethane or by reacting the hydroxy compound with carbon tetrachloride/triphenyl 
phosphine in dichloromethane, in a temperature range of 0°C to ambient temperature. A 
compound of the formula (II) wherein Y is chloro or iodo may also be prepared from a 

10 compound of the formula (II) wherein Y is mesylate or tosylate, by reacting the latter 
compound with lithium chloride or lithium iodide and crown ether, in a suitable organic 
solvent such as THF, in a temperature range of ambient temperature to reflux 

When Y is (l-4C)alkanesulfonyloxy or tosylate the compound (II) may be prepared by 
reacting the hydroxy compound with (l-4C)alkanesulfonyl chloride or tosyl chloride in the 

1 5 presence of a mild base such as triethylamine or pyridine. 

When Y is a phosphoryl ester (such as Ph0 2 -P(0)-0-) or Ph 2 -P(0)-O the compound 
(II) may be prepared from the hydroxy compound under standard conditions, 
(c) Reaction (c) is performed under conditions analogous to those described in the 
following references which disclose how suitable and analogous starting materials may be 

20 obtained. 

Reaction (c) is especially suitable for compounds in which HET is an electron 
deficient heteroaryl (such as, for example, thiadiazole or triazine). 

Compounds of the formula Q-Z wherein Z is an isocyanate may be prepared by the 
skilled chemist, for example by analogous processes to those described in Walter A. Gregory 
25 et al in J. Med. Chem. 1990, 33, 2569-2578 and Chung-Ho Park et al in J. Med. Chem. 1992, 
35, 1 156-1 165. Compounds of the formula Q-Z wherein Z is a urethane may be prepared by 
the skilled chemist, for example by analogous processes to those described in International 
Patent Application Publication Nos. WO 97/30995 and WO 97/37980. 

A similar reaction to reaction (c) may be performed in which Q-Z wherein Z is a 
30 amine group is reacted with the epoxide (optionally in the presence of an organic base), and 
the product is reacted with, for example, phosgene to form the oxazolidinone ring. Such 
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reactions and the preparation of starting materials in within the skill of the ordinary chemist 
with reference to the above-cited documents disclosing analogous reactions and preparations, 

Epoxides of the formula (V) may be prepared from the corresponding compound of 
formula (VHI): 



5 




Certain such epoxide and alkene intermediates are novel and are provided as a further feature 
of the invention. Asymmetric epoxidation may be used to give the desired optical isomer. 

1 0 (d) The cycloaddition reaction to form 1 ,2,3 triazoles from the corresponding azide is 
performed under conventional conditions. 

Compounds of the formula (II) wherein Y is azide may be obtained as described in the 
references cited herein (particularly in the section proceeding the discussion of protecting 
groups), for example from the corresponding compounds in which Y is hydroxy or mesylate. 

1 5 The removal of any protecting groups, the formation of a phannaceutically-acoec table 

salt and/or the formation of an in vivo hydrolysable ester are within the skill of an ordinary 
organic chemist using standard techniques. Furthermore, details on the these steps, for 
example the preparation of in-vivo hydrolysable ester prodrugs has been provided in the 
section above on such esters, and in certain of the following non-limiting Examples. 

20 When an optically active form of a compound of the formula (I) is required, it may be 

obtained by carrying out one of the above procedures using an optically active starting 
material (formed, for example, by asymmetric induction of a suitable reaction step), or by 
resolution of a racemic form of the compound or intermediate using a standard procedure, or 
by chromatographic separation of diastereoisomers (when produced). Enzymatic techniques 

25 may also be useful for the preparation of optically active compounds and/or intermediates. 

Similarly, when a pure regioisomer of a compound of the formula (T) is required, it 
may be obtained by carrying out one of the above procedures using a pure regioisomer as a 
starting material, or by resolution of a mixture of the regioisomers or intermediates using a 
standard procedure. 
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According to a further feature of the invention there is provided a compound of the 
formula (I), or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof for use 
in a method of treatment of the human or animal body by therapy. 

According to a further feature of the present invention there is provided a method for 
5 producing an antibacterial effect in a warm blooded animal, such as man, in need of such 
treatment, which comprises administering to said animal an effective amount of a compound 
of the present invention, or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester 
thereof. 

The invention also provides a compound of the formula (I), or a pharmaceutically- 

1 0 acceptable salt, or in-vivo hydrolysable ester thereof, for use as a medicament; and the use of 
a compound of the formula (I) of the present invention, or a pharmaceutically-acceptable salt, 
or in-vivo hydrolysable ester thereof, in the manufacture of a medicament for use in the 
production of an antibacterial effect in a warm blooded animal, such as man. 

In order to use a compound of the formula (I), an in-vivo hydrolysable ester or a 

1 5 pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in-vivo hydrolysable ester, (hereinafter in this section relating to pharmaceutical composition 
"a compound of this invention") for the therapeutic (including prophylactic) treatment of 
mammals including humans, in particular in treating infection, it is normally formulated in 
accordance with standard pharmaceutical practice as a pharmaceutical composition. 

20 Therefore in another aspect the present invention provides a pharmaceutical 

composition which comprises a compound of the formula (I), an in-vivo hydrolysable ester or 
a pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an 
in-vivo hydrolysable ester, and a pharmaceutically-acceptable diluent or carrier. 

The pharmaceutical compositions of this invention may be administered in standard 

25 manner for the disease condition that it is desired to treat, for example by oral, rectal or 
parenteral administration. For these purposes the compounds of this invention may be 
formulated by means known in the art into the form of, for example, tablets, capsules, aqueous 
or oily solutions or suspensions, (lipid) emulsions, dispersible powders, suppositories, 
ointments, creams, aerosols (or sprays), drops and sterile injectable aqueous or oily solutions 

30 or suspensions. 
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In addition to the compounds of the present invention the pharmaceutical composition 
of this invention may also contain or be co-administered (simultaneously, sequentially or 
separately) with one or more known drugs selected from other clinically useful antibacterial 
agents (for example, 6-lactams or aminoglycosides) and/or other anti-infective agents (for 
5 example, an antifungal triazole or amphotericin). T hes e may include carbapenems, for 
example meropenem or imipenem, to broaden the therapeutic effectiveness. Compounds of 
this invention may also contain or be co-administered with bactericidal/penneability- 
increasing protein (BPI) products or efflux pump inhibitors to improve activity against gram 
negative bacteria and bacteria resistant to antimicrobial agents. 

10 A suitable pharmaceutical composition of this invention is one suitable for oral 

administration in unit dosage form, for example a tablet or capsule which contains between 
lmg and lg of a compound of this invention, preferably between lOOmg and lg of a 
compound. Especially preferred is a tablet or capsule which contains between 50mg and 
800mg of a compound of this invention, particularly in the range lOOmg to 500mg. 

15 In another aspect a pharmaceutical composition of the invention is one suitable for 

intravenous, subcutaneous or intramuscular injection, for example an injection which contains 
between 0.1% w/v and 50% w/v (between lmg/ml and 500mg/ml) of a compound of this 
invention. 

Each patient may receive, for example, a daily intravenous, subcutaneous or 

20 intramuscular dose of 0.5 mgkg-1 to 20 mgkg-1 of a compound of this invention, the 

composition being administered 1 to 4 times per day. In another embodiment a daily dose of 5 

mgkg- 1 to 20 mgkg-1 of a compound of this invention is administered. The intravenous, 
subcutaneous and intramuscular dose may be given by means of a bolus injection. 
Alternatively the intravenous dose may be given by continuous infusion over a period of time. 
25 Alternatively each patient may receive a daily oral dose which may be approximately 

equivalent to the daily parenteral dose, the composition being administered 1 to 4 times per 
day. 

A pharmaceutical composition to be dosed intravenously may contain advantageously 
(for example to enhance stability) a suitable bactericide, antioxidant or reducing agent, or a 
30 suitable sequestering agent. 



BNSDOCID: <WO OlB1350AlJ_> 



WO 01/81350 



-54- 



PCT/GB01/01815 



In the above other, pharmaceutical composition, process, method, use and medicament 
manufacture features, the alternative and preferred embodiments of the compounds of the 
invention described herein also apply. 

5 Antibacterial Activity : 

The phannaceutically-acceptable compounds of the present invention are useful 
antibacterial agents having a good spectrum of activity in vitro against standard Gram-positive 
organisms, which are used to screen for activity against pathogenic bacteria. Notably, the 
pharmaceutically-acceptable compounds of the present invention show activity against 
1 0 enterococci, pneumococci and methicillin resistant strains of S.aureus and coagulase negative 
staphylococci, together with haemophilus and moraxella strains. The antibacterial spectrum 
and potency of a particular compound may be determined in a standard test system. 

The (antibacterial) properties of the compounds of the invention may also be 
demonstrated and assessed in-vivo in conventional tests, for example by oral and/or 
1 5 intravenous dosing of a compound to a warm-blooded mammal using standard techniques. 

The following results were obtained on a standard in-vitro test system. The activity 
is described in terms of the minimum inhibitory concentration (MIC) determined by the 
agar-dilution technique with an inoculum size of 10 4 CFU/spot Typically, compounds are 
active in the range 0.01 to 256 fig/ml. 
20 Staphylococci were tested on agar, using an inoculum of 10 4 CFU/spot and an 

incubation temperature of 37°C for 24 hours - standard test conditions for the expression of 
methicillin resistance. 

Streptococci and enterococci were tested on agar supplemented with 5% defibrinated 

horse blood, an inoculum of 10 4 CFU/spot and an incubation temperature of 37°C in an 
25 atmosphere of 5% carbon dioxide for 48 hours - blood is required for the growth of some of 
the test organisms. Fastidious Gram negative organisms were tested in Mueller-Hinton broth, 
supplemented with hemin and NAD, grown aerobically for 24 hours at 37°C, and with an 
innoculum of 5x1 0 4 CFU/well. 

For example, the following results were obtained for the compound of Example 44a: 

30 
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Organism 

Staphylococcus aureus: 

.Oxford 
Novb. Res 
MRQR 

Coagulase Negative Staphylococci 

MS 
MR 



MIC W ml ) 

0.125 

0.25 

0.25 

0.06 
0.13 



1 0 Streptococcus pyogenes 



C203 



0.25 
0.25 
0.25 
2 
2 



Enterococcus faecalis 
Bacillus subtilis 

Haemophilus influenzae ARC446 
15 Moraxella catarrhalis ARC445 
Novb. Res = Novobiocin resistant 
MRQR = methicillin and quinolone resistant 
MR = methicillin resistant 
MS = methicillin sensitive 

20 

Certain intermediates and/or Reference Examples described hereinafter within the scope 
of the invention may also possess useful activity, and are provided as a further feature of the 
invention. 

The invention is now illustrated but not limited by the following Examples in which 
25 unless otherwise stated :- 

(i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures 
were carried out after removal of residual solids by filtration; 

(ii) operations were carried out at ambient temperature, that is typically in the range 
18-26°C and in air unless otherwise stated, or unless the skilled person would otherwise work 

30 under an inert atmosphere; 

(iii) column chromatography (by the flash procedure) was used to purify compounds and 
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was performed on Merck Kieselgel silica (Art. 9385) unless otherwise stated; 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) the structure of the end-products of the formula (I) were generally confirmed by NMR 
and mass spectral techniques [proton magnetic resonance spectra were generally determined 

5 in DMSO-d 6 unless otherwise stated using a Varian Gemini 2000 spectrometer operating at a 
field strength of 300 MHz, or a Bruker AM250 spectrometer operating at a field strength of 
250 MHz; chemical shifts are reported in parts per million downfield from tetramethysilane as 
an internal standard (8 scale) and peak multiplicities are shown thus: s, singlet; d, doublet; AB 
or dd, doublet of doublets; dt, doublet of triplets; dm, doublet of multiplets; t, triplet, m, 
10 multiplet; br, broad; fast-atom bombardment (FAB) mass spectral data were generally 
obtained using a Platform spectrometer (supplied by Micromass) run in electrospray and, 
where appropriate, either positive ion data or negative ion data were collected]; 

(vi) intermediates were not generally fully characterised and purity was in general assessed 
by thin layer chromatographic, infra-red (IR), mass spectral (MS) or NMR analysis; and 

15 (vii) in which the following abbreviations may be used :- 

® is a Trademark; DMF is N,N-dimethylformamide; DMA is N,N-dimethylacetamide; 
TLC is thin layer chromatography; HPLC is high pressure liquid chromatography; MPLC is 
medium pressure liquid chromatography; DMSO is dimethylsulfoxide; CDC1 3 is deuterated 
chloroform; MS is mass spectroscopy; ESP is electrospray; EI is electron impact; CI is 

20 chemical ionisation; THF is tetrahydrofuran; TFA is trifluoroacetic acid; NMP is N- 
methylpyrrolidone; HOBT is 1-hydroxy-benzotriazole; EtOAc is ethyl acetate; MeOH is 
methanol; phosphoryl is (HO) 2 -P(0)-0-; phosphiryl is (HO) 2 -P-0-; EDC is l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide (hydrochloride); PTSA is para-toluenesulfonic 
acid. 

25 (viii) Temperatures are quoted as °C. 

Fvam ple 1 : (5i?V3-(4-(1.4-Dioxa-8-aza 
t riazoM-vImethynoxazoIidin-2-one 

(5i?)-3-(4-(l ,4-Dioxa-8-azaspfro^ 
30 one (2.44 g, 6.5 mM) was dissolved in dioxane (50 ml), treated with norbornadiene (2.98 g, 
32.3 mM) and heated under reflux for 20 hours. After removal of the solvent, the residue was 
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dissolved in dichloromethane (350 ml) washed with water (3 x 200 ml), and dried over 
magnesium sulfate. After filtration and evaporation the residue was purified by 
chromatography on a 20 g silica Mega Bond Elut® column, eluting with a gradient increasing 
in polarity from 0 to 2.5% methanol in dichloromethane. Relevant fractions were combined 
5 and evaporated to give the desired product (1 .5 g). 
MS rESP) : 404(MH + )forC 19 H 22 FN 5 O 4 

NMR (CDCU 8: 1.79 (t 5 4H); 3.04 (t,4H); 3.80(dd,lH); 3.92 (s 5 4H); 4.04 (t, 1H); 4.70 
(m, 2H); 4.96 (m, 1H); 6.85 (overlapping m, 2H); 7.20 (t, 1H); 7.66 (d, 1H); 7.71 (d, 1H). 

10 The intermediates for this compound were prepared as follows (see also WO 95-25 106 - Ex 
3). 

4-(1 4-Dioxa-8-az as piro[4.5]dec-8-ylV3-fl norQTiitrobenzene 

3,4-Difluoronitrobenzene (15.53 g, 0.098 M) was dissolved in acetonitrile (150 ml), and 
1 5 treated with 7V,iV-diisopropylethylamine (3 1 .5 g, 0.244 M) and 1 ,4-dioxa-8-aza- 

spiro[4,5]decane (15.36 g, 0.107 M). The mixture was stirred and heated to reflux for 18 

hours. After cooling, product precipitated as a yellow solid, and was filtered off (1 6.1 g); 

further product could be obtained by concentrating the residues (8.43 g). 

MS TESPV . 283 (MH f )forC 13 H 15 FN 2 0 4 
20 NMR ( CDCU 8: 1.86 (t,4H); 3.41 (t,4H); 4.00 (s, 4H); 6.91 (t, 1H); 7.89(dd,lH); 7.96 

(dd, 1H). 

AmiTio-2-n ,4-dioxa-8^azaspiror4.51dec-8-vl > )fluorobenzene 

4-(l,4-Dioxa-8-azaspiro[4,5]dec-8-yl)-3-fluoronitrobenzene (24.48 g, 0.087 M) was dissolved 
25 in ethyl acetate (500 ml) treated with palladium catalyst (10% on carbon, 5 g) and 

hydrogenated at atmospheric pressure until the theoretical uptake of gas. After filtration 

through celite and evaporation, the required product was obtained as a pink solid of sufficient 

quality for use without purification (19.3 g). 

MS fESPV 253 (MH+) for C 13 H 17 FN 2 0 2 
30 Knvre mMSO-d/l 8: 1.69 (t,4H); 2.84 (t,4H); 3.86 (s,4H); 4.91 (s,2H); 6.28 (m, 2H); 

6.75 (t, 1H). 
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5-Ethoxvcarbonvlamino-2-( 1 4>diQxa-8-azasp iro[4.S]dec-8-y1)fluorobenzene 
5-Amino-2-(l ,4-dioxa-8-azaspiro[4,5]dec-8-yl)fluorobenzene (19.26 g, 0.076 M), was 
dissolved in dry pyridine (75 ml) and cooled under nitrogen with stirring to 0°. Ethyl 
chloroformate (9.08, 0.084 M) was added dropwise, and the mixture stirred 30 minutes at the 
5 same temperature. Ice-water (300 ml) was added, and stirring continued for 1 hour. The 
resulting precipitate was collected, washed thoroughly with water, and dried, to give the 
desired product of sufficient quality for use without purification (20.5 g). 
MS Q BSP ) : 325(MH + )forC 16 H 2l FN 2 0 4 

NMR fDMSO-d^ 8: 1.21 (t, 3H); 1.71 (t, 4H); 2.96 (t, 4H); 3.88 (s, 4H); 4.09 (q, 2H); 
10 6.95 (t, 1H); 7.09 (dd, 1H); 7.27 (dd, 1H); 9.54 (s, 1H). 

r5KV:W4-a.4-Dioxa-8-aza^ 
one 

5-Ethoxycarbonylamino-2-(l,4-dioxa-8-azaspiro[4,5]dec-8-yl)fluorobenzene (22.9 g, 0.071 
15 M) was dissolved in dry tetrahydrofuran (250 ml) under nitrogen, cooled to -70°, and treated 
dropwise over 30 minutes with a solution of lithium r-butoxide (1M in tetrahydrofuran, 77.6 
ml), keeping the temperature below -70°. After stirring for 5 minutes, (i?)-glycidylbutyrate 
(11.19 g, 0.077 M) was added, and stirring continued at -65° for 1 hour, before allowing the 
temperature to rise to ambient over 16 hours. The precipitate was collected and washed with 
20 tetrahydrofuran to give the desired product (17.8 g). 
MS (ESP) : 353 (MET) for C 17 H 21 FN 2 0 5 

NMR fDMSO-cU 6: 1.83 (t,4H); 3.09 (t,4H); 3.69 (dd, 1H); 3.82(dd,lH); 3.88 (dd, 
1H); 3.96 (s, 4H); 4.07 (t, 1H); 4.72 (m, 1H); 4.92 (s, 1H); 7.05 (t, 1H); 7.15 (dd, 1H); 
7.46 (dd, 1H). 

25 

(5ft yW4-n.4-Dioxa-8-azaspirof4^ 
ny a7.o1idin-2-one 

(5i?)-3-(4-(l,4-Dioxa-8-azaspno[4,^ 

one (4.024 g, 1 1 .43 mM) was dissolved in dichloromethane (200 ml), and treated with 
30 triethylamine (1.45 g, 14.4 mM), then cooled under nitrogen to 0°. Methanesulfonyl chloride 
(1 .32 g, 1 1 .5 mM) was added dropwise, and the mixture stiiTed 1 8 hours allowing the 



BNSDOCID: <WO 0181350A1_I_> 



WO 01/81350 



-59- 



PCT/GB01/01815 



temperature to rise to ambient. The mixture was washed with water (3 x 75 ml), concentrated, 
and purified by chromatography on a 90 g silica Biotage column, eluting with 1% methanol in 
dichloromethane. Relevant fractions were combined and evaporated to give the desired 
product (3.09 g). 
5 MSiESE): .431(MH + )forC 18 H 23 FN 2 0 7 S 

NMR rDMSO-d f ) 6: 1.82 (t,4H); 3.03 (s, 3H); 3.08 (t,4H); 3.84 (dd, 1H); 3.92 (s,4H); 
4.04 (t, 1H); 4.33 (dd, 1H); 4.43 (dd, 1H); 4.84 (m, 1H); 6.91 (t, 1H); 7.02 (dd, 1H); 7.34 
(dd, 1H). 

10 ^g)-3-(4-n.4-D^oxa-8-aza spiro [4.51der-8-v1V3-fluo r nphenvlV5-a7,idomethvloxazolidin-2- 
one 

(5i?)-3-(4-(l,4-Dioxa-8-azaspfro[4,5]dec-8-yl)-3-fluorophenyl)-5-memanesulfonyloxyme%^ 
oxazolidin-2-one (3.03 g, 7.04 mM) was dissolved in MAT-dimethylformamide (50 ml), treated 
with sodium azide (732 mg, 1 1 .3 mM), and heated with stirring at 50° for 4 hours. After 
15 cooling the mixture was diluted with water (250 ml), and extracted into ethyl acetate (3 x 100 
ml). The combined organics were dried (magnesium sulfate), and evaporated to give product 
(2.44 g), of sufficient quality for use without purification. 
MS (ESVY . 378 (MH+) for C 17 H 20 FN 5 O 4 

NMRfCDCU 5: 1.73 (t, 4H); 3.02 (t, 4H); 3.66 (dd, 1H); 3.74 (m, 2H); 3.91 (s, 4H); 4.11 
20 (t, 1H); 4.86 (m, 1H); 7.09 (t, 1H); 7.17 (dd, 1H); 7.48 (dd, 1H). 

Trample 2: (5i?V3-f 4-(4-Oxn pi peridin-l-vlV3-fluoropheiivl )-S-f1 ,2,3-triazol-^- 
yl m pfliyl)nYa7.nlirtin-2-one 

(5i?)-3-(4-(l,4-Dioxa-8-azaspfro[4,5]dec-8-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l- 
25 ylmethyl)oxazolidin-2-one (1.47 g, 3.65 mM) was dissolved in a mixture of glacial acetic acid 
(30 ml) and water (30 ml), and heated at 50° for 18 hours. Solvent was evaporated, the 
residue azeotroped with toluene (50 ml), then partitioned between ethyl acetate (150 ml) and 
water (100 ml). The organic layer was washed with saturated aqueous sodium bicarbonate 
solution (2 x 100 ml), water (100 ml), dried (magnesium sulfate) and evaporated to give 
30 product (894 mg), of sufficient quality for use without purification. 
MS (ESP) : 360 (MH+) for C 17 H 18 FN 5 0 3 
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NMR(CDCl a ) 5: 2.53 (t,4H); 3.29 (t,4H); 3.84 (dd, 1H); 4.06 (t, 1H); 4.71 (d,2H); 4.97 
(m, 1H); 6.90 (overlapping m, 2H); 7.24 (dd, 1H); 7.67 (d, 1H); 7.72 (d, 1H). 

Example 3: (5j?V3-(4-f4-Aminopiperidi^^ 
5 ylniethvnoxazolidin-2-one 

(5£)-3-(4-(4-Oxopiperidin4-yl)-3-fluoropheny^ 

one (838 mg, 2.33 mM) was dissolved in methanol (25 ml), treated with ammonium acetate 
(1.8 g, 23.3 mM) and sodium cyanoborohydride (1.03 g, 16.3 mM) and refluxed 16 hours. 
Tlie mixture was neutralised with 1 N hydrochloric acid, water (125 ml) added, extracted with 
10 dichloromethane (5 x 75 ml), and dried (magnesium sulfate). Evaporation gave the desired 
product (686 mg). 

MS fESPV 361 (MH + )forC 17 H 21 FN 6 Q 2 



1H); 4.25 (t, 1H); 4.87 (d, 2H); 5.15 (m, 1H); 7.08 (t, 1H); 7.12 (dd, 1H); 7.42 (dd, 1H); 
15 7.81 (d, 1H); 8.21 (d, 1H); NH 2 exchanged, not seen. 

Exam ple 4: (5j?V3-f444-Methanesi]lfonamidopiperidiD- l-vlV3-fluorophenvlV5-a.2.3- 
triazol-l-vImethvnoxazolidin-2-one 

(5i?)-3-(4-(4-Ammopiperidm-^ methyl)oxazolidin- 
20 2-one (175 mg, 0.49 mM) in dichloromethane (10 ml) was treated with triethylamine (78 mg, 
0.78 mM) and methanesulfonyl chloride (67 mg, 0.58 mM) and the mixture stirred for 18 
hours at ambient temperature under nitrogen. The mixture was filtered, and solution purified 
directly by chromatography on a 10 g silica Mega Bond Elut® column, eluting with a gradient 
increasing in polarity from 0 to 2.5% methanol in dichloromethane. Relevant fractions were 
25 combined and evaporated to give the desired product (19 mg). 
MS fESPV 439 (MET) for C^H^FN^S 

NMR rDMSO-d^ 5: 1.66 (m,2H); 1.98(dd,2H); 2.76(tm,4H); 3.00 (s,3H); 3.89 (dd, 
1H); 4.12 (dd, 1H); 4.25 (t, 1H); 4.87 (d, 2H); 5.17 (m, 1H); 7.08 (t, 1H); 7.14 (d, 1H); 
7.19 (dd, 1H); 7.42 (dd, 1H); 7.81 (d, 1H); 8.21 (d, 1H). 




5: 1.43 (m,2H); 1.86(dd,2H); 2.71(tm,4H); 3.29 (m, 1H); 3.90 (dd, 
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FA-am ple 5: f57Tl-3-f4-(4-Methoxycarbonylaminopipe 
(1 .2^->triazol-l-vlmethynoxazoIidin-2-ODe 

(5i?)-3-(4-(4-Ammopiperidin-l -yl)-3-fluorophenyl)-5-(l ,2,3-triazol-l-yl) methyl)oxazolidin- 
2-one (151 mg, 0.42 mM) in dichloromethane (20 ml) was cooled to 0° and treated with 5% 
5 sodium bicarbonate solution (4 ml). The resulting suspension was stirred vigorously, methyl 
chloroformate (245 mg, 2.6 mM) added, and stirring continued for 3 hours at ambient 
temperature. The dichloromethane was removed by evaporation, ethyl acetate (15 ml) added, 
and the organic layer was separated, washed with 2% sodium dihydrogen phosphate (2x15 
ml), brine (15 ml), and dried (magnesium sulfate), to give the desired product (170 mg). 
10 MS (ESP) : 419 (MET) for CJHaFNA 

NMR fDMSO-<U 5: 1.53(qm,2H); 1.82(dd,2H); 2.68 (t,2H); 3.24 (m,2H); 3.39 (m, 
1H); 3.52 (s, 3H); 3.83 (dd, 1H); 4.18 (t, 1H); 4.83 (d, 2H); 5.09 (m, 1H); 7.02 (t, 1H); 
7.06 (dd, 1H); 7.15 (d, 1H); 7.36 (dd, 1H); 7.74 (d, 1H); 8.14 (d, 1H). 

15 Exam ple 6: r5j?V3-(4-(4-Methvlamino ^ 
ylmfithvnnYazolidin-2-one 

(5i?)-3-(4^4-Oxopiperidin-l-yl)-3-fluorophenyl)-5-(l,23-tri 

(250 mg, 0.70 mM) was dissolved in a mixture of anhydrous tetrahydrofuran (5 ml) and 
dichloromethane (5 ml) under nitrogen. Acetic acid (1 drop), methylamine (33% solution in 

20 methanol, 3 1 pL, 0.77 mM) and sodium acetoxyborohydride (222 mg, 1 .05 mM) were added, 
and the mixture stirred at ambient temperature for 3 hours. The mixture was diluted with 
water (15 ml) and dichloromethane (15 ml), and the pH adjusted to 9 by addition of 
triethylamine. The organic phase was separated, washed with water (2x15 ml), brine (15 
ml), and dried (magnesium sulfate). Evaporation gave the desired product (145 mg). 

25 MS flESP) : 375 (MH*) for C 18 H 23 FN 6 0 2 

NMR mMSO-d.) 8: 1.45 (m,2H); 1.95(dd,2H); 2.36 (s,3H); 2.48(dd,2H); 2.71 (t,2H); 
3.91 (dd, 1H); 4.25 (t, 1H); 4.87 (d, 2H); 5.16 (m, 1H); 7.10 (overlapping m, 2H); 7.45 (dd, 
1H); 7.81 (d, 1H); 8.22 (d, 1H); NH exchanged, CH— N under H 2 0, neither seen. 

30 Exam ple 7: (5RV3-f4-(4-jV-Meth^^ 

?>f Hagol-1 -vlmethvnoxazolidin-2-one 
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(5R)-3-(4-(4-Methylaminopiperidin-l-yl)-3-fluorophenyl)-5-(l,23-triazol-l-yl)me 
oxazolidin-2-one (200 mg, 0.53 mM, Example 6), was treated essentially as Example 4 to ■ 
give the title product after chromatography (53 mg). 
MS fESPV 453 (MIT) for C I9 H 25 FN 6 0 4 S 
5 NMR fDMSO-d^ 8: 1.79 (d,2H); 2.00 (ddd, 2H); 2.74 (t,2H); 2.84 (s, 3H); 2.87 (s,3H); 
3.44 (d,2H); 3.87 (m, 1H); 3.89(dd 5 lH); 4.12 (t, 1H); 4.77 (d,2H); 5.04 (m, 1H); 6.89 (t, 
1H); 6.95 (dd, 1H); 7.28 (dd, 1H); 7.74 (d, 1H); 7.79 (d, 1H). 

Example 8: ^5J?)-3-f4-f4-A'-Methvl-methoxvcarbonvlamigopiperidiii-l-yR-3- 
10 fluorophenylV5-n.2.3-triazol-l-ylmethvl)oxazolidin-2-one 

(5i?)-3-(4-(4-Metoylammopiperidh- 1 -yl)-^ 

oxazolidin-2-one (200 mg, 0.53 mM, Example 6), was treated essentially as Example 4, 
except for the substitution of methyl chloroformate for methanesulfonyl chloride, to give the 
title product after chromatography (131 mg). 
15 MS fESP^ : 433 (MH + ) for C^FN^ 

NMR <T>MSO-d^ 6: 1.62 (d,2H); 1.82 (ddd, 2H); 2.69 (t, 2H); 2.74 (s, 3H); 3.32 (d, 2H); 
3.59 (s,3H); 3.83 (dd, 1H); 3.92 (m, 1H); 4.18 (t, 1H); 4.81 (d,2H); 5.10 (m,lH); 7.03 (t, 
1H); 7.08 (dd, 1H); 7.37 (dd, 1H); 7.73 (d, 1H); 8.13 (d, 1H). 

20 Example 9; f 5j?1-3-f4-f4-iV-Methvl-f2-acetoxyacetynaminopiperidin -1 -ylV3-fluoro- 
ph p.nyn-S-f1 .2.3-triazol-l-vlmethynoxazolidin-2-ope 

(5iJ)-3-(4-(4-Memylaminopiperidm4-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-ylme%^ 
oxazolidin-2-one (350 mg, 0.94 mM, Example 6), was treated essentially as Example 4, 
except for the substitution of acetoxyacetyl chloride for methanesulfonyl chloride, to give the 
25 title product after chromatography (207 mg). 
MS ( ESP ) : 475 (MET) for C^H^O, 

NMR fDMSO-d^ 8: 1.75 (d,2H); 1.87(dd,2H); 2.07 (s,3H); 2.70 (t,2H); 2.74 (s, 3H); 
3.36 (d, 2H); 3.62 (m, 1H); 3.83 (dd, 1H); 4.18 (t, 1H); 4.53 (s, 2H); 4.82 (d, 2H); 5.11 (m, 
1H); 7.10 (overlapping m, 2H); 7.49 (dd, 1H); 7.76 (d, 1H); 8.16 (d, 1H). 
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Example 1 0: ( 5RV3-(4-(4-N-MethyU2-h vdroxvacetvnamipopiperidip^l^vlV3- 
fluoropbeDyIV5-fl.23-triazoM-vlmethynoxazo1idip-2-one 

(5i?)-3 -(4-(4-A^Methyl-(2-acetoxyacetyl)aminopiperidin- 1 -yl)-3-fluorophenyl)-5-(l ,2,3- 
triazol-l-ylmethyl)oxazolidin-2-one (186 mg, 0.39 mM) was dissolved in methanol (20 ml), 
5 treated with potassium carbonate (0.3 g, 2.1 mM) and stirred at ambient temperature for 30 
minutes. After removal of the solvent, the residue was purified by chromatography on a 5 g 
silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 5% 
methanol in dichloromethane. Relevant fractions were combined and evaporated to give the 
desired product (30 mg). 
10 MS (PSP) : 433 (MIT) for C 20 H 25 FN 6 O 4 

NMRIDMSOdd*) 5: 1.73 (d, 2H); 1.93 (ddd, 2H); 2.74 (t,2H); 2.79 (s, 3H); 3.45 (d, 2H); 
3.68 (s, 1H); 3.89 (dd, 1H); 4.11 (t 5 1H); 4.16 (s, 2H); 4.58 (m, 1H); 4.79 (d, 2H); 5.04 (m, 
1H); 6.91 (t, 1H); 6.95 (dd, 1H); 7.29 (dd, 1H); 7.73 (d, 1H); 7.79 (d, 1H). 

15 Example 1 1 : ( 5i?V3-(4-(4-(25V23-Dih vdroxvpropionynpiperazin-l-vlV3-fluorophenyn- 
5-n,2,3-triazol-l-vlmethvnoxazo1idin-2-one 

(5i?)-3-(4-(4<(4S>2,2-Dimethyl- 1 ,3-dioxolane-4-carbonyl)piperazin-l-yl)-3-fluorophenyl)-5- 
(l,2,3-triazol-l-ylmethyl)oxazolidin-2-one (278 mg, 0.59 mM) was dissolved in 
tetrahydrofuran (20 ml), treated with 1M aqueous hydrochloric acid (2 ml), and stirred at 

20 ambient temperature for 72 hours. After dilution with tetrahydrofuran (30 ml), solid 

potassium carbonate (2 g) was added, the mixture stirred 5 minutes, filtered, and evaporated to 
dryness. The residue was purified by chromatography on a 5 g silica Mega Bond Elut® 
column, eluting with a gradient increasing in polarity from 5 to 10% methanol in 
dichloromethane. Relevant fractions were combined, evaporated, and triturated with diethyl 

25 ether to give the desired product (89 mg). 
MS fESP) : 435 (MH f )forC 19 H 23 FN 6 0 5 

NMR (DMSO-d^ 8: 2.91 (brm, 4H); 3.45 (m, 1H); 3.51 (m, 1H); 3.63 (br m, 4H); 3.82 
(dd, 1H); 4.18 (t, 1H); 4.34 (dd, 1H); 4.66 (t, 1H); 4.80 (d, 2H); 4.91 (d, 1H); 5.11 (m, 
1H); 7.04 (t, 1H); 7.11 (dd, 1H); 7.39 (dd, 1H); 7.74 (d, 1H); 8.13 (d, 1H). 

30 

The intermediates for this compound were prepared as follows: 
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y1methyl)oxazolidin-2-one 
(5j?)-3-(4<4^Butox^carbonylpiperaz^ 

one (2.52 g, 6 mM) and norbomadiene (4.2 g, 45.6 mM) were dissolved in dioxane (50 ml) 
5 and heated under reflux for 6 hours. After evaporation of solvent, the residue was purified by 
recrystallisation from isopropanol (50 ml) to give the desired product (2.29 g). 
MS (ESP) : 447 (MET) for C 21 H 27 FN 6 0 4 

NMR rDMSO-d^ 6: 1.40 (s, 9H); 2.81 (t, 4H); 3.45 (t, 4H); 3.83 (dd, 1H); 4.18 (t, 1H); 
4.79 (d,2H); 5.10 (m,lH); 7.06 (t, 1H); 7.11 (dd, 1H); 7.38 (dd, 1H); 7.73 (d, 1H); 8.13 
10 (d, 1H). 

(Intermediate oxazolidinone described in Upjohn WO 93-23384) 
r5/?V^-r4-fPiperazin-l-vlV^ 

(5i?)-3-(4-(4-/-Butoxycarbonylpiperazin4-yl)-3-fluorophenyl)-5-(l,2,3'tri^ 
1 5 ylmethyl)oxazolidin-2-one (2.0 g, 4.48 mM), was suspended in ethanol (20 ml), and treated 

with a solution of hydrogen chloride in ethanol (3.8M, 15 ml). After stirring 18 hours at 

ambient temperature, the solution was evaporated to dryness, and the residue recrystallised 

from ethanol and diethyl ether, with charcoal treatment to give the product as its 

dihydrochloride salt (0.72 g). 
20 MS fESPV. 347 (MET) for C 16 H 19 FN 6 0 2 

Microanalysis : Found, C 46.2; H5.1; N18.8%. C 16 H 19 FN 6 0 2 -2HC1 requires C 45.8; H5.0; 

N20.0% 

f5KV3-(4-(4-((4£V2^^^ 

25 Q -2.3-triazol-l-vlmethvnoxazolidin-2-one 

The lithium salt of (4iS)-2,2-dimethyH,3-dioxolan"4-carboxyhc acid (342 mg, 2.25 mM) in 
dichloromethane (10 ml) under nitrogen was cooled with stirring to 0°, treated with thionyl 
chloride (321 mg, 2.7 mM), then stirred at the same temperature for 3 hours. After filtration, 
the residue was evaporated to dryness, and redissolved in dichloromethane (10 ml), then 

30 added to a stirred suspension of (5i?)-3-(4-piperazin-l-yl-3-fluorophenyl)-5-(l,2,3-triazol-l- 
ylmethyl)oxazolidin-2-one dihydrochloride (630 mg, 1.5 mM) in dichloromethane (30 ml) 
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containing pyridine (370 mg, 4.9 mM) and triethylamine (500 mg, 4.9 mM). The mixture was 
stirred for 1 8 hours, allowing the temperature to rise to ambient. After dilution with 
dichloromethane (30 ml), the organic layer was separated, washed with water (3 x 30 ml), 
brine (50 ml), and dried (magnesium sulfate). The residue after evaporation was purified by 
5 chromatography on a 1 0 g silica Mega Bond Elut® column, eluting with a gradient increasing 
in polarity from 0 to 5% methanol in dichloromethane. Relevant fractions were combined and 
evaporated to give the desired product (278 mg). 
MS (ESP) : 475 (MET) for Q 2 H 27 FN 6 0 5 

NMR (DMSQ-d g) 8: 1.32 (s,6H); 2.95 (br m, 4H); 3.63 (m,4H); 3.86 (dd, 1H); 4.08 (t, 
10 1H); 4.21 (m, 2H); 4.83 (d, 2H); 4.89 (t, 1H); 5.12 (m, 1H); 7.07 (t, 1H); 7.12 (dd, 1H); 
7.42 (dd, 1H); 7.77 (d, 1H); 8.17 (d, 1H). 

Examples 12-16 

(J70-3-(4-(4-(2-CMoroace^^ 

15 ylmethyl)oxazolidin-2-one (422 mg, 1 mM) and the appropriate amine (3 mM) were dissolved 
in a mixture of dichloromethane (10 ml) and ethanol (1 ml) and stirred at ambient temperature 
for 18 hours. Solvent was evaporated and the residue purified by chromatography on a 10 g 
silica Mega Bond Elut® column, eluting with an appropriate increasing gradient of methanol 
in dichloromethane. Relevant fractions were combined and evaporated to give the desired 

20 products. 
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Notes 

1 MS (ESP^I : 474 (MH+) for C^FNA 

NMR <T>MSO-d^ 8: 2.40(br,4H); 2.90(br,2H); 2.96(br,2H); 3.19 (br, 2H); 3.56 (br, 
5 6H); 3.65(br,2H); 3.84(dd,lH); 4.20 (t, 1H); 4.83 (d,2H); 5.12 (m, 1H); 7.06 (t, 1H); 
7.11 (dd, 1H); 7.41 (dd, 1H); 7.75 (d, 1H); 8.17 (d, 1H). 

2 Sample after chromatography dissolved in the minimum volume of ethanol, 
treated with a solution of hydrogen chloride in ethanol (3.8M, 1 ml), then excess diethyl ether 
to precipitate the hydrochloride salt. 

10 MS fESPV 462(MJr)forC 21 H 28 FN 7 0 4 

NMR <DMSO-d^ 8: 2.87 (d, 3H); 2.99 (br m, 4H); 3.19 (br m, 1H); 3.28 (brm, 1H); 3.49 
(br, 2H); 3.64 (br, 2H); 3.76 (t, 2H); 3.85 (dd, 1H); 4.18 (t, 1H); 4.34 (dd, 1H); 4.46 (dd, 
1H); 4.81 (d, 2H); 5.11 (m, 1H); 7.04 (t, 1H); 7.13 (dd, 1H); 7.40 (dd, 1H); 7.74 (d, 1H); 
8.16 (d, 1H); 9.58 (br, 1H); OH missing under solvent; +1H for HC1 salt 

15 3 Little reaction in ethanol at ambient temperature; solvent replaced by 

isopropanol (10 ml), and refluxed 18 hours before work up as above. Sample after 
chromatography dissolved in the minimum volume of ethanol, treated with a solution of 
hydrogen chloride in ethanol (3.8M, 1 ml), then excess diethyl ether to precipitate the 
hydrochloride salt. 

20 MS (ESP) : 489 (MET) for C^^NgO, 

NMR fDMSO-d/t 8: 1.83 (s,3H); 2.97(br,6H); 3.33 (brm, 2H); 3.51 (br, 2H); 3.64 (br, 
2H); 3.85(dd,lH); 4.10 (brt, 2H); 4.18 (t, 1H); 4.81 (d,2H); 5.11 (m, 1H); 7.050 (t, 1H); 
7.13 (dd, 1H); 7.41 (dd, 1H); 7.74 (d, 1H); 8.16 (d, 1H); 8.27 (br t, 1H); 9.07 (br, 2H); 
+1H for HQ salt. 

25 4 Sample after chromatography dissolved in the minimum volume of ethanol, 

treated with a solution of hydrogen chloride in ethanol (3.8M, 1 ml), then excess diethyl ether 
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to precipitate the hydrochloride salt. 
MS (ESP): 476 (MH*) for C 22 H 30 FN 7 O 4 

NMT? fDMSO-d/> 5: 2.87 (d, 3H); 2.99 (m, 4H); 3.28 (s, 3H); 3.33 (m, 1H); 3.42 (m 
overlapped by solvent, ~1H); 3.52(br,2H); 3.69 (t overlapping br, 4H); 3.86(dd,lH); 4.20 

5 (t, 1H); 4.33 (dd, 1H); 4.43 (dd, 1H); 4.84 (d,2H); 5.13 (m, 1H); 7.05 (t, 1H); 7.13 (dd, 
1H); 7.42(dd,lH); 7.75 (d, 1H); 8.18 (d, 1H); 9.78 (br, 1H); +1H for HC1 salt. 
5 Sample after chromatography dissolved in the minimum volume of ethanol, 

treated with a solution of hydrogen chloride in ethanol (3.8M, 1 ml), then excess diethyl ether 
to precipitate the hydrochloride salt. 

10 MS (ESP) : 462(MH + )forC 21 H 28 FN 7 0 4 

NMR mMSO-d^ 6: 2.72 (t,2H); 2.93 (t,4H); 3.25 (s,3H); 3.39 (t,2H); 3.52 (s,2H); 
3.54(br,2H); 3.63(br,2H); 3.84(dd,lH); 4.18 (t, 1H); 4.80 (d,2H); 5.11 (m, 1H); 7.03 
(t,lH); 7.12 (dd, 1H); 7.41 (dd, 1H); 7.76 (d,lH); 8.16 (d,lH); NH missing under solvent. 

1 5 The intermediate for these compounds was prepared as follows: 

f?;?V3-f4-(4-r2-CMoroacetviyipera7m^ 

y1 m pthv1 > )nya7.nlidin-2-one 

(Jil)-3-(4-(Piperazm-l-yl)-3-fluorophen 
20 dihydrochloride (4.19 g, 10 mM) was suspended in dry dichloromethane (100 ml) under 

nitrogen and treated with triethylamine (3.03 g, 30 mM) to give a solution. After cooling to 

4°, chloroacetyl chloride (1.14 g, 10 mM) was added and the mixture stirred for 15 minutes. 

The volume was reduced to 20 ml, and the solution chromatographed on silica, eluting with 

dichloromethane (30 ml). Relevant fractions were combined, washed with water (50 ml) and 
25 dried (magnesium sulfate). Evaporation gave the desired product (2.86 g). 

MS (ESVY . 423 (MET) for C 18 H 20 C1FN 6 0 3 

NMR rPMSO-d^ 8: 2.93(br,2H); 2.98(br,2H); 3.60(br,4H); 3.84(dd,lH); 4.18 (t, 
1H); 4.41 (s, 2H); 4.81 (d, 2H); 5.11 (m, 1H); 7.06 (t, 1H); 7.13 (dd, 1H); 7.42 (dd, 1H); 
7.76 (d, 1H); 8.16 (d, 1H). 
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Example 17: (5l?V3-(4-f(3l?^ 
phenvlVS-d^J-triazol-l-vlmethvDoxazolidiD-l-QDe 

( Ji^)-3-(4-((3i^)-3-(^Butoxyca^bonyl)aIninopy^^olidin- 1 -yl)-3-fluorophenyl)-5-azidomethyl- 
oxazolidin-2-one (695 mg, 1.65 mM) was dissolved in dioxane (30 ml), treated with 
5 norbomadiene (760 mg, 8.25 mM) and heated under reflux for 6 hours. After removal of the 
solvent, the residue was dissolved in the minimum of dichloromethane and purified by 
chromatography on a 20 g silica Mega Bond Elut® column, eluting with a gradient increasing 
in polarity from 0 to 2.5% methanol in dichloromethane. Relevant fractions were combined 
and evaporated to give the desired product (544 mg). 
10 MS (ESP) : 447(Mir)forC 21 H 2V FN 6 0 4 

NMRfCDCU 8: 1.44 (s,9H); 1.86 (m, 1H); 2.24 (m,lH); 3.22 (d,lH); 3.31 (t, 1H); 
3.52 (m, 2H); 3.84 (dd, 1H); 4.04 (t, 1H); 4.28 (br, 1H); 4.74 (m, 3H); 5.01 (m, 1H); 6.58 
(t, 1H); 6.87 (dd, 1H); 7.18 (dd, 1H); 7.73 (d, 1H); 7.78 (d, 1H). 

15 The intermediates for this compound were prepared as follows: 

!VF1uoro-4-lY3i?y3-(^butoxvcart^^ 

3,4-Difluoronitrobenzene (16.03 g, 0.101 M) was dissolved in acetonitrile (300 ml), and 
treated with A^,N-diisopropylethylamine (32.63 g, 0.253 M) and (5i?)-3-(^butoxycarbonyl> 

20 aminopyrrolidine (20.65 g, 0. 1 1 1 M). The mixture was stirred and heated to reflux for 1 8 
hours. Solvent was evaporated, and the residue treated with ethyl acetate (300 ml) and water 
(200 ml). The organic layer was washed with water (150 ml), citric acid solution (10% in 
water, 2 x 150 ml), and dried (magnesium sulfate). Evaporation gave the desired product as a 
yellow solid (32.7 g), of sufficient quality for use without purification. 

25 MS fESPV 326(Mir)forC 15 H 20 FN3O 4 

NMRfCDCU 6: 1.43 (s, 9H); 1.85 (m, 1H); 2.25 (m, 1H); 3.44 (dt, 1H); 3.65 
(overlapping m,2H); 3.84 (dm, 1H); 4.34 (brm, 1H); 4.69 (br, 1H); 6.53 (t, 1H); 7.87 (dd, 
1H); 7.92(dd,lH). 

30 5r Ammo-2-((3i?)-3-(Nbutoxycarbonyn 

3-Fluoro-4-((3i?)-3-^butoxycarbonyl)a^ (32.7 g, 0.101 M) 
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was dissolved in ethyl acetate (500 ml) treated with palladium catalyst (10% on carbon, 7.5 g) 
and hydrogenated at atmospheric pressure until the theoretical uptake of gas. After filtration 
through celite and evaporation, the required product was obtained as a red gum of sufficient 
quality for use without purification (29.85 g). MS (ESP) : 296 (MH*) for C 15 H 22 FN 3 0 2 
5 NMRfCDCU 5: 1.44 (s, 9H); 1.82 (m, 1H); 2.27 (m, 1H); 3.11 (m, 2H); 3.37 (m, 2H); 
3.43 (br, 2H); 4.27 (br m, 1H); 4.82 (br, 1H); 6.38 (dd, 1H); 6.44 (dd, 1H); 6.57 (t, 1H). 

5-Amino-2-((5i?)-3-(rtutoxycaA (27.33 g, 0.093 

1 0 M) was dissolved in dry pyridine (1 50 ml) and cooled under nitrogen with stirring to 0°. 

Ethyl chloroformate (1 1.01, 0.102 M) was added dropwise, and the mixture stirred 30 minutes 

at the same temperature. Ice-water (250 ml) was added, and stirring continued for 1 hour. 

The resulting precipitate was collected, washed thoroughly with water, and dried, to give the 

desired product of sufficient quality for use without purification (33.6 g). 
15 MS (ESP* 368 (MH + )forC 18 H 26 FN 3 0 4 

N1VTR (BMSQrdg) 5: 1.21 (t, 3H); 1.36 (s, 9H); 1.90 (m, 1H); 2.05 (m, 1H); 3.04 (m, 1H); 

3.20 (m,lH); 3.32 (m,lH); 3.40 (m,lH); 4.02 (br, 1H); 4.05 (q, 2H); 6.62 (t,lH); 7.02 

(d, 1H); 7.08 (d, 1H); 7.22 (d, 1H); 9.38 (br, 1H). 

20 f5/?V3-f3-Fliioro-4-fr3i^ 
nyazolidin-2-one 

5-Ethoxycarbonylamino-2-((3i?)-3-(^butoxycarbonyl)aminopyrro 

(33.6 g, 0.092 M) was dissolved in dry tetrahydrofuran (300 ml) under nitrogen, cooled to 

-70°, and treated dropwise over 30 minutes with a solution of lithium *-butoxide (1M in 

25 tetrahydrofuran, 1 00.7 ml), keeping the temperature below -65°. After stirring for 5 minutes, 
(i?)-glycidylbutyrate (14.52 g, 0.101 M) was added, and stirring continued at -65° for 1 hour, 
before allowing the temperature to rise to ambient over 16 hours. The mixture was treated 
with methanol (50 ml), stirred at ambient temperature for 1 hour, and the precipitate collected 
and washed well with tetrahydrofuran to give the desired product (21 .8 g). 

30 MS (ESP1: 396 (MET) for C 19 H 26 FN 3 0 5 

"NfMR rPMSO-d^ 5: 1.36 (s,9H); 1.80 (m,lH); 2.07 (m, 1H); 3.09 (m,lH); 3.26 (t,lH); 
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3.35 (m, 1H); 3.49 (m, 2H); 3.62 (m, 1H); 3.73 (dd, 1H); 3.98 (t, 1H); 4.04 (m, 1H); 4.63 
(m, 1H); 5.15 (t, 1H); 6.70 (t, 1H); 7.09 (dd overlapping br, 2H); 7.39 (dd, 1H). 

(5/?)-3-( 4-ff37?V3-(^butoxycarbo^ 
5 methanesulfonvloxvmethyloxazolidin-2-one 
(Jj?)-3-(4-((5iQ-3-(^butoxycarbony 

hydroxymethyloxazolidin-2-one (3.99 g, 10.1 mM) was suspended in dichloromethane (50 
ml), and treated with triethylamine (1.53 g, 15.2 mM), then cooled under nitrogen to 0°. 
Methanesulfonyl chloride (1.39 g, 12.12 mM) was added dropwise, and the mixture stirred 18 
10 hours allowing the temperature to rise to ambient. Precipitated hydrochloride was filtered, the 
filtrate washed with saturated sodium bicarbonate (75 ml) and water (3 x 75 ml), 
concentrated, and purified by chromatography on a 90 g silica Biotage column, eluting with 
dichloromethane. Relevant fractions were combined and evaporated to give desired product 
(1.25 g). 

15 MS (ESP) : 474 (MH*) for C 20 H 28 FN 3 O 7 S 

NMR rCDCU 8: 1.37 (s,9H); 1.82 (m, 1H); 2.17 (m,lH); 3.03 (s, 3H); 3.17 (d, 1H); 
3.26 (t, 1H); 3.48 (m, 2H); 3.82 (dd, 1H); 4.03 (t, 1H); 4.24 (br, 1H); 4.33 (dd, 1H); 4.41 
(dd, 1H); 4.72 (br, 1H); 4.83 (m, 1H); 6.57 (t, 1H); 6.96 (dd, 1H); 7.27 (dd, 1H). 

20 f5flVW4-ff3i?V3-^bu^ 
oxfl7.oHriin-2-one 
(5i?)-3-(4-((3i?)-3-^buto^ 

sulfonyloxymethyloxazolidin-2-one (1.25 g, 2.64 mM) was dissolved in N,N-dimethyl- 

fonnamide (20 ml), treated with sodium azide (275 mg, 4.23 mM), and heated with stirring at 
25 50° for 5 hours. After cooling the mixture was diluted with water (100 ml), and extracted into 

ethyl acetate (3 x 75 ml). The combined organics were dried (magnesium sulfate), and 

evaporated to give a yellow solid, whichl4:32 was recrystallised from isopropanol to give the 

required product (715 mg). 

MS (ESP) : 421 (Mir)forC 19 H 25 FN 6 0 4 
30 NMR (CDCU 5: 1.37 (s,9H); 1.82 (m, 1H); 2.17 (m,lH); 3.17 (d, 1H); 3.25 (t, 1H); 

3.51 (dd overlapping m, 3H); 3.61 (dd, 1H); 3.71 (dd, 1H); 3.95 (t, 1H); 4.25 (br, 1H); 4.78 
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(m, 2H); 6.57 (t, 1H); 6.98 (dd, 1H); 7.28 (dd, 1H). 

Example 18: r5j?V3-r4-((3in-3-AminopvrroIid^ 
ylmethyI)oxazoIidin-2-one 

5 (5iO-3-(4-((#0-3-^Butoxycarbonyl)aminopyiroh 

l-ylmethyl)oxazolidin-2-one (532 mg, 1.2 mM), was dissolved in dichloromethane (10 ml), 
and treated with a solution of hydrogen chloride in ethanol (3.8M, 2 ml). After stirring 4 
hours at ambient temperature, the precipitated hydrochloride of the product (230 mg) was 
filtered, and the filtrate diluted with diethyl ether to deposit more product (218 mg). 
10 MS (]ESP) : 347(MH + )forC 16 H 1 9FN 6 0 2 

NMR fDMSO-d^ 8: 2.03 (m, 1H); 2.25 (m, 1H); 3.25 (dd, 1H); 3.41 (m, 1H); 3.51 (m, 
2H); 3.82 (overlapping m,2H); 4.17 (t, 1H); 4.81 (d,2H); 5.08 (m, 1H); 6.74 (t overlapped 
by H 2 0, ~1H); 7.05 (dd, 1H); 7.32 (dd, 1H); 7.74 (d, IK); 8.15 (d, 1H); 8.43 (br, ~2H). 

15 Example 19: (5i?V3-f4-(f3i?V3-Methoyvcarbonvlaniinopvrrolidin-1-vn-3-fluoroph enyn- 
5-rt.2.3-triazol-l-vlmethvnoxazolidin-2-one 

(5i?)-3-(4-((3i?)-3-Aminopyrrohdin-l-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l- 

ylmethyl)oxazohdin-2-one hydrochloride (200 mg, 0.5 mM) in dichloromethane (20 ml) was 

cooled to 0° and treated with 5% sodium bicarbonate solution (5 ml). The resulting 
20 suspension was stirred vigorously, methyl chloroformate (245 mg, 2.6 mM) added, and 

stirring continued for 3 hours at ambient temperature. The organic layer was separated, 

washed with 2% sodium dihydrogen phosphate (2 x 10 ml), brine (10 ml), and dried 

(magnesium sulfate), to give the desired product (143 mg). 

MSJESE): 405 (MT) for C 18 H 21 FN 6 0 4 
25 NMR(DMSO-d a 6: 1.82 (m, 1H); 2.11 (m, 1H); 3.13 (m, 1H); 3.27 (dd, 1H); 3.37 (dd, 

1H); 3.53 (s overlapping m, 4H); 3.81 (dd, 1H); 4.09 (m, 1H); 4.15 (t, 1H); 4.80 (d, 2H); 

5.08 (m, 1H); 6.69 (t, 1H); 7.01 (dd, 1H); 7.28 (dd, 1H); 7.42 (br, 1H); 7.75 (d, 1H); 8.13 

(d, IK). 
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Exam ple20: (5Jn-3-f4-(f3RV 3-«4S^^^^ 

carbonvlamino^rolid in^^ 

2-one 

(5i?)-3K4-((3^)-3-Aminopyrrolidh-l-yl)-3-fluorophen^ 

5 oxazolidin-2-one hydrochloride (400 mg, 1 .05 mM) was suspended in tetrahydrofuran (1 0 ml) 
and treated with diisopropylethylamine (176 mg, 1.36 mM) and (4S>2,2-dimethyl-l,3- 
dioxolan-4-ylmethyl 4-nitrophenyl carbonate (429 mg, 1.44 mM) dissolved in 
dichloromethane (5 ml). The mixture was stiired vigorously at ambient temperature for 18 
hours, with the addition of two further portions of diisopropylethylamine (137 mg, 1.06 mM). 

10 Solvent was evaporated, the residue redissolved in ethyl acetate (20 ml), washed with water (3 
x 20 ml), and dried (magnesium sulfate). After removal of the solvent, the residue was 
purified by chromatography on a 10 g silica Mega Bond Elut® column, eluting with a 
gradient increasing in polarity from 0 to 5% methanol in dichloromethane. Relevant fractions 
were combined and evaporated to give the desired product (273 mg). 

15 MS (ESP) : 505 (Mir)forC 23 H 29 FN 6 O 6 

NMR fPMSCMU 8: 1.25 (s,3H); 1.31 (s,3H); 1.84 (m, 1H); 2.10 (m,lH); 3.15 (m, 1H); 
3.38 (dd, 1H); 3.50 (t, 1H); 3.63 (t 5 1H); 3.81 (dd, 1H); 3.91 (m, 1H); 3.95-4.25 
(overlapping m,6H); 4.79 (d,2H); 5.08 (m, 1H); 6.69 (t,lH); 7.01 (dd, 1H); 7.28 (dd, 
1H); 7.57 (br, 1H); 7.75 (d, 1H); 8.14 (d, 1H). 

20 

The reagent for this compound was prepared as follows: 

(4^-2-2-Dimethvl-1.3-dioxolan-4-ylmethvl 4-nitrophenyl carbonate 

(^5)-2,2-Dimethyl-l,3-dioxolan-4-ylmethanol (362 mg, 2.74 mM) was dissolved in pyridine 

(9 ml), stirred at ambient temperature, and treated in portions with 4-nitrophenyl 
25 chlorofonnate (552 mg, 2.74 mM). After 6 hours, solvent was evaporated, the residue 

redissolved in ethyl acetate (15 ml), washed with water (15 ml), sodium bicarbonate solution 

(15 ml), brine (15 ml), and dried (magnesium sulfate). Removal of the solvent gave the 

product as an oil sufficiently pure for further use (858 mg). 

MS fESPV 298 (MIT) for C 13 H 15 N0 7 
30 >JMR rPMSO-d £ ) 5: 1.28 (s, 3H); 1.34 (s,3H); 3.74(dd,lH); 4.05 (t, 1H); 4.20 (dd, 1H); 

4.25 (dd, 2H); 7.54 (d, 2H); 8.29 (d, 2H). 
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Fvam plft 21 : r5J?V3-f4-rr?ffV^-rr2SV2 ..1-T)ihvdroxvpropvloxvcarbonvlamino>pvrrolidiB- 
1-yn-^-fliinrnphenvn-S-n.23-triazol-l-vlmef hvnnyazolidin-2-one 

(52?)-3<4-((3R)-3-((4S)-2,2-DimemyM,3-dioxol^ 

yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-ylmethyl)oxazoUdin-2-one (240 mg, 0.48 mM) in 
5 tetrahydrofuran (5 ml) was treated with hydrochloric acid (2M, 2 ml) and stirred at ambient 
temperature for 18 hours. Solid potassium carbonate was added to neutralise, and the mixture 
filtered, and the filtrate evaporated to dryness. The residue was purified by chromatography 
on a 1 0 g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 
0 to 10% methanol in dichloromethane. Relevant fractions were combined and evaporated to 
10 give the desired product (170 mg). 
MS fESP> : 465 (MH+) for C 20 H 25 FN 6 O 6 

"N3MR fDMSO-d/ t 8: 1.83 (hextet, 1H); 2.10 (hextet, 1H); 3.15 (s, 1H); 3.17 (s, 1H); 3.33 
(t,2H); 3.50 (t, 1H); 3.60 (dd, 1H); 3.80(dd,lH); 3.84(dd,lH); 3.97 (dd, 1H); 4.05 (dd, 
1H); 4.09 (d, 1H); 4.15 (t, 1H); 4.54 (t, 1H); 4.73 (d, 1H); 4.80 (d, 2H); 5.08 (m, 1H); 6.69 
15 (t, 1H); 7.00 (dd, 1H); 7.27 (dd, 1H); 7.43 (d, 1H); 7.74 (d, 1H); 8.13 (d, 1H). 

TTvam plft 22: f5/?V3-f4-rr?ffV3-r2-Methoxvetho YVParhonvlaminomvrrolidin-l-vIV3- 
fliiftrnphenvn-S-n .2.3-trifl7.nl-1 -vlm fcthvnoxazolidin-2-one 

(5i?)-3-(4-((Ji?)-3-AmmopynroUdm-l-yl)-3-fluorophenyl)-5-(l,2,3-tri 
20 oxazohdin-2-one hydrochloride (200 mg, 0.52 mM) was suspended by stirring in 
dichloromethane (10 ml) at 0° and sodium bicarbonate solution (5 ml) added. 
2-Methoxyethyl chloroformate (340 mg, 2.46 mM) was added, and the mixture stirred 4 
hours, allowing the temperature to rise to ambient. The organic layer was separated, washed 
with sodium dihydrogen phosphate (2%, 2x15 ml), water (15 ml) and dried (magnesium 
25 sulfate). Filtration and evaporation gave the desired product (1 83 mg). 
MS_ffiSE): 449(MH + )forC 20 H 2S FN 6 O 5 

NM"R (DMSO-d^ 8: 1 .82 (hextet, 1H); 2.10 (hextet, 1H); 3.13 (m, 1H); 3.24 (s,3H); 3.36 
(t,lH); 3.48 (m,4H); 3.79 (dd, 1H); 4.05 (m,3H); 4.16 (t, 1H); 4.79 (d,2H); 5.08 (m, 
1H); 6.69 (t, 1H); 7.01 (dd, 1H); 7.28 (dd, 1H); 7.51 (d, 1H); 7.74 (d, 1H); 8.13 (d, 1H). 
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Example 23: (5j?V3-(4-(n/?V3^ 

fluQrophenvlV5-(l>2.3-triazoI-l-vlmethvl)oxazo»din-2-on e 

The resin bearing the title compound bound via its terminal hydroxy group (200 mg, nominal 
0.118 mM) was swelled in dichloromethane (2 ml) for 30 minutes. Excess solvent was 
5 drained, and a solution of trifluoroacetic acid (1% in dichloromethane, 1 ml) was added, and 
the mixture agitated at ambient temperature for 2 hours. The resin was washed repeatedly 
with dichloromethane (5x5 ml), and the combined washings concentrated. The gum so 
obtained was azeotroped with isohexane/dichloromethane (20 ml) to give the desired product 
(40 mg). 

10 MS (ES£): 435(MH + )forC 19 H 23 FN 6 0 5 

NMR QDMSQA) 8: 1.85 (hextet, 1H); 2.10 (hextet, 1H); 3.17 (m, 1H); 3.28 (dd, 1H); 
3.41 (dd,lH); 3.51 (m,2H); 3.82(dd,lH); 3.97 (t,lH); 4.12 (m, 1H); 4.17 (t, 1H); 4.29 
(m, 1H); 4.55 (m, 1H); 4.81 (d, 2H); 5.10 (m, 1H); 6.69 (t, 1H); 7.01 (dd, 1H); 7.27 (dd, 
1H); 7.46 (d, 1H); 7.75 (d, 1H); 8.15 (d, 1H); 1 x OH exchanging, not seen. 

15 

The intermediates for this compound were prepared as follows: 
A polystyrene resin derivatised with 2-hyckoxyethoxy-2 > -chlorotrityl functionality 
(Novabiochem, 0.59 mM/g, 250 mg, 0.148 mM) was swelled in base-washed dichloro- 
methane (3 ml) for 30 minutes, then excess dichloromethane drained. A solution of 4- 
20 nitrophenyl chloroformate (149 mg, 0.738 mM) and pyridine (175 mg, 2.22 mM) in base- 
washed dichloromethane was added, and the mixture shaken gently for 18 hours at ambient 
temperature. Solvent was then drained, and the resin washed with several portions of 
dichloromethane, then diethyl ether and dried in a desiccator, 
m: 1768; 1596; 1264 cm" 1 . 

25 

The above resin (200 mg, nominally 0.1 18 mM) was swelled in A^V-dimethylacetamide (3 
ml) for 30 minutes, solvent drained, and a pre-mixed solution of (JjR)-3-(4-((3i?)-3- 
ammopyrrolidin-l-yl)-3-fluoro^ 

hydrochloride (226 mg, 0.59 mM) and diisopropylethylamine (228 mg, 1.77 mM) in 
30 iV^V-dimethylacetamide (3 ml) added. The mixture was shaken gently for 4 hours at ambient 
temperature. Solvent was then drained, and the resin washed with iV^-dimethylacetamide (3 
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x 4 ml), then dichloromethane (3x4 ml), and dried in a desiccator, 
m: 3409; 1758; 1725 compound" 1 . 

Bvam ple 24 : r5j?V3-f4-rr?.y>-3-^-ButoYvcarbon vnaminop vrrolidin-1 -vn-3-fluoro- 
5 phenvlV5-n .2.3-triazol-l -vlmethvn oYazolidin-2-one 

(5J?)-3-(4-((35)-3^Butoxycarbonyl)ammopyrro^ 

oxazolidin-2-one (3.2 g, 7.61 mM) was reacted by essentially the technique of Example 17 
and purified by chromatography on a 60 g silica Biotage column, eluting with a gradient 
increasing in polarity from 0 to 7% methanol in dichloromethane. Relevant fractions were 
10 combined and evaporated to give the desired product (1.66 g). 
MS (ESPV 447 (MH + ) for C 21 H 27 FN 6 0 4 

NMR rDMSO-d f ) 6: 1.39 (s, 9H); 1.84 (m, 1H); 2.10 (m,lH); 3.12 (m, 1H); 3.27 (t,lH); 
3.38 (m, 1H); 3.50 (t, 1H); 3.83 (dd, 1H); 4.06 (m, 1H); 4.18 (t, 1H); 4.82 (d, 2H); 5.11 
(m, 1H); 6.71 (t, 1H); 7.03 (dd, 1H); 7.13 (br, 1H); 7. 30 (dd, 1H); 7.77 (d, 1H); 8.16 (d, 
15 1H). 

The intermediates for this compound were prepared as follows: 

^-Fhinro-4-rf3.S^-3-r^utoxvcarbonvDaminopyn-olidi n-1-ynnitrobenzene 
20 Using essentially the technique for the equivalent intermediate in Example 17, but starting 
from (35)-3-(Nbutoxycarbony)laminopyrrolidine (20 g, 0.108 M), gave the desired product as 
a yellow solid (33.5 g), of sufficient quality for use without purification. 
MS (BS?Y 326 (MH*) for C 15 H 20 FN 3 O 4 

NMK rDMSO-d £ ^ 8: 1.36 (s, 9H); 1.87 (m, 1H); 2.08 (m, 1H); 3.36 (m, 1H); 3.54 (m, lH); 
25 3.62(tm,lH); 3.73 (m, 1H); 4.09 (m, 1H); 6.72 (t, 1H); 7.19 (d,lH); 7.88 (overlapping m, 
2H). 

^-Amirin-?--rr-?.^-3-^-butoxvcarbonvnamino pvrro1idin-l-vnfluorobenzene 
Using essentially the technique for the equivalent intermediate in Example 17, but starting 
30 from 3-fluoro-4-((3^-3-(^butoxycarbonyl)anamopyrroUdm-l-yl)mtrobenzene (33.5 g, 0.103 
M), gave the desired product as an oil of sufficient quality for use without purification (-30 
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g). 

MS (ESP) : 296 (MIT) for C 15 H 22 FN 3 0 2 

NMR fDMSO-dJ 6: 1.35 (s,9H); 1.71 (m, 1H); 2.06 (m,lH); 2.87(dd,lH); 3.05 (m, 
1H); 3.11 (m, 1H); 3.26 (m overlapping H 2 0, ~1H); 3.97 (m, 1H); 4.68 (s,2H); 6.25 (dd, 
5 1H); 6.31 (dd, 1H); 6.51 (t, 1H); 7.03 (d, 1H). 

5-Fthoyvr.arbonvlammo-^ 

Using essentially the technique for the equivalent intermediate in Example 17, but starting 
from 5-amino-2-((3iS)-3-^butoxycarbonyl)aminopyro (30.4 g, 0.103 

1 0 M), gave crude product after precipitation. This was purified by dissolving in toluene (500 
ml), azeotroping until product began to precipitate, then cooling and adding isohexane (500 
ml) to complete precipitation. Filtration gave the desired product (35.3 g). 
MS fESPV 368 (MH + )forC 18 H 26 FN 3 0 4 

NMR rDMSO-d^ 6: L21 (t, 3H); 1.37 (s,9H); 1.77 (m,lH); 2.06 (m, 1H); 3.04 (m,lH); 
15 3.20 (dd, 1H); 3.30 (m overlapping H 2 0, 1H); 3.42 (tm, 1H); 4.02 (br, 1H); 4.08 (q, 2H); 
6.63 (t, 1H); 7.02 (d, 1H); 7.08 (br, 1H); 7.22 (d, 1H); 9.38 (s, 1H). 

oxazolidin-2-one 

20 5-Ethoxycarbonylamino-2-((3iS)-3-^butoxycarbonyl)aminopyiToU 1 -yl)fluorobenzene 
(35.2 g, 0.096 M) was dissolved in dry tetrahydrofuran (400 ml) under nitrogen, cooled to 
-70°, and treated dropwise over 20 minutes with a solution of lithium *-butoxide, prepared 
from r-butanol (9.3 g, 123 mM) in dry tetrahydrofuran (70 ml) and 72-butyl lithium (66 ml, 
1.6M in hexane). After stirring for 20 minutes, (i?)-glycidylbutyrate (15.2 g, 0.102 M) in 

25 tetrahydrofuran (20 ml) was added over 10 minutes, and the temperature allowed to rise to 
ambient over 16 hours. The mixture was treated with methanol (10 ml), stirred at ambient 
temperature for 10 minutes, then treated with a mixture of 5% aqueous sodium bicarbonate 
(250 ml) and ethyl acetate (500 ml). The precipitate was collected and washed well with ethyl 
acetate and water to give the desired product (19.5 g). The filtrate was separated into an 

30 organic layer, which was dried (magnesium sulfate) and evaporated. The residue was 

refluxed briefly with ethyl acetate (100 ml), cooled, and filtered to give further product (16.6 
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g) 

MS (ESP) : 396(MH + )forC 19 H 26 FN 3 0 5 

NMR (DMSQA) 6: 1.37 (s, 9H); 1.79 (m, 1H); 2.07 (m, 1H); 3.08 (m, 1H); 3.24 (m 
overlapping H 2 0, -1H); 3.36 (m, 1H); 3.48 (tm, 1H); 3.53 (d, 1H); 3.63 (d, 1H); 3.74 (dd, 
5 1H); 3.99 (t, 1H); 4.04 (m, 1H); 4.63 (m, 1H); 5.15 (s, 1H); 6.71 (t, 1H); 7.08 (dd over- 
lapping br, 2H); 7.39 (dd, 1H). 

(5/?yW4-fn^-3-^Buto^^ 
RiilfoTivlnYvmethvlo xazolidin-2-one 

10 (5iO-3<4-((3S)-3-^Butoxycarbonyl)ai^^ 

methyloxazolidin-2-one (3.04 g, 7.7 mM) was suspended in a mixture of dichloromethane (25 
ml) and pyridine (20 ml), cooled under nitrogen to 0°, and treated with triethylamine (1.15 g, 
11.4 mM). Methanesulfonyl chloride (1 .04 g, 9. 1 mM) in dichloromethane (5 ml) was added 
dropwise, and the mixture stirred 45 minutes at the same temperature. The mixture was 

15 concentrated to dryness, and the residue dissolved in ethyl acetate (70 ml), then washed with 
5% sodium bicarbonate (70 ml), water (2 x 70 ml), brine (70 ml), and dried (magnesium 
sulfate). After evaporation and azeotroping with toluene (20 ml), product of sufficient quality 
was obtained for use without further purification (3.64 g). 
MS fESPV 474(MH + )forC 20 H 28 FN 3 O 7 S 

20 MIVTR rPMSO-d^ 5: 1.37 (s,9H); 1.81 (m, 1H); 2.08 (m, 1H); 3.11 (m, 1H); 3.26 (s,3H); 
3.28 (m, 1H); 3.38 (m, 1H); 3.49 (tm, 1H); 3.76 (dd, 1H); 4.05 (m, 1H); 4.11 (t, 1H); 4.43 
(dd,lH); 4.50(dd,lH); 4.96 (m, 1H); 6.72 (t, 1H); 7.10(dd,lH); 7.16 (d, 1H); 7.49 (dd, 
1H). 

25 ^;?y3-r4-rr^-3-f^ 

o Yfl7.o1idin-2-one 

(5i?)-3-(4-((3iS)-3^Butoxycarbonyty 

sulfonyloxymethyloxazolidin-2-one (3.6 g, 7.61 mM) was dissolved in A/jV-dimethyl- 
formamide (40 ml), treated with sodium azide (0.99 g, 15.2 mM), and heated with stirring at 
30 80° for 3.5 hours. After cooling the mixture was diluted with water (400 ml), and extracted 
into ethyl acetate (400 ml). The combined organics were washed with water (2 x 400 ml) and 



BNSDOCID: <WO 0181350A1_I_> 



WO 01/81350 



-78- 



PCT/GB01/01815 



brine (200 ml), dried (magnesium sulfate), and evaporated to give the required product (3.2 
g). 

MS (ES?\ 421 (MET) for C^FNA 

5 F,\aniple25: f5J?UVf4-rf3^-3-Aminopvrrolidin-1 -vlV.^-fliiorophenvlV5-n.2.3-triazol-l- 
ylmethynoxazolidin-2-QDe 

(5i?)-3-(4K(35)-3^Butoxycarbonyl)am^ 

l-ylmemyl)oxazolidin-2-one (1.55 g, 3.47 mM), was dissolved in dichloromethane (8 ml), 
and treated with a solution of hydrogen chloride in ethanol (3.8M, 40 ml). After stirring 2 
10 hours at ambient temperature, the mixture was evaporated to dryness to give product as a 
hydrochloride of sufficient quality to require no purification (1.64 g). 
MS fESP) : 347 (MH + ) for C 16 H 19 FN 6 0 2 

NMR fPMSO-d f ) 5: 2.00 (m, 1H); 2.25 (m, 1H); 3.24 (dd, 1H); 3.41 (m, 1H); 3.52 (m, 
2H); 3.82 (overlapping m,2H); 4.17 (t, 1H); 4.81 (d,2H); 5.10 (m,lH); 6.78 (t,lH); 7.06 
15 (dd, 1H); 7.33 (dd, 1H); 7.76 (d, 1H); 8.17 (d, 1H); 8.36 (br, ~2H). 

Fv a m p l P 2fi; f5JfV3-f4-rf? t <V3-Aceta midopvrrolidin-l-vn-3-fluoropbenvn-5-a,23- 
tri a7 nl-l-vlmethvnoxazolidin-2-one 

Using essentially the technique of Example 19, but starting from (5i?)-3-(4-((35)-3- 
20 aminopyrrolidin-1 -yl)-3-fluorophenyl)-5-(l ,2,3-triazol-l -ylmethyl)oxazohdin-2-one 
hydrochloride (250 mg, 0.65 mM), and replacing the methyl chloroformate with acetic 
anhydride gave the desired product (150 mg). 
MS (ESPY . 405 (M¥t) for C 18 H 21 FN 6 0 3 

Nivre flPMSO-d:i 8: 1.87 (s overlapping m,4H); 2.16 (m, 1H); 3.18 (m, 1H); 3.33 (dd, 
25 1H); 3.46 (t, 1H); 3.56 (tm, 1H); 3.88 (dd, 1H); 4.24 (t, 1H); 4.35 (m, 1H); 4.88 (d, 2H); 
5.15 (m,lH); 6.89 (t, 1H); 7.08(dd,lH); 7.37(dd,lH); 7.84 (d, 1H); 8.19 (d,lH); 8.23 
(d, 1H). 
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ffYam ple.27: (5j?V3-f4-(n^-^-ATetho xvcarhonvIaminonvrrolidin-l-yl)-3-fluorophenYl)- 
5-fl .2.3-triazol-l -vlmeth vnoxaz olidip-2-one 

Using essentially the technique of Example 19, but starting from (5i?)-3-(4-((35)-3- 
anunopyirohdin-l-yl)-3-fluoropte 
5 hydrochloride (250 mg, 0.65 roM) gave the desired product (192 mg). 
MS (EST) : 405 (MH + ) for C 18 H 21 FN 6 0 4 

NMK (DMSO-d^ 8: 1.82 (m, 1H); 2.11 (m,lH); 3.13 (m, 1H); 3.31 (m overlapping H 2 0, 
~2H); 3.51 (s overlapping m,4H); 3.81 (dd, 1H); 4.07 (m, 1H); 4.17 (t, 1H); 4.80 (d,2H); 
5.0S (m, 1H); 6.71 (t, 1H); 7.02 (dd, 1H); 7.27 (dd, 1H); 7.47 (d, 1H); 7.76 (d, 1H); 8.15 
10 (d, 1H). 

Tem ple 28: r57?V3-r4-rr?^-3-Methanesulfo namidopvrrolidin-l-vn-3-fluorophenvlV5- 
(1 ^.^-triazol-l-vlmethvnoxazn lidin-l-one 

(5#)-3-(4-((3,S)-3-Ammopyrrolidm-l-y^ 

1 5 oxazolidin-2-one hydrochloride (250 mg, 0.65 mM), in dichloromethane (20 ml) was cooled 
to 0° and treated with 5% sodium bicarbonate solution (10 ml). The resulting suspension was 
stirred vigorously, methanesulfonyl chloride (290 mg, 2.5 mM) added, and stirring continued 
for 18 hours at ambient temperature. Dichloromethane (10 ml) was added, the organic layer 
separated, and diluted with isohexane (30 ml). The precipitate was filtered, triturated with 2% 

20 sodium dihydrogen phosphate, and purified by chromatography on a 2 g silica Mega Bond 
Elut® column, eluting with a gradient increasing in polarity from 0 to 8% methanol in 
dichloromethane. Relevant fractions were combined and evaporated to give the desired 
product (28 mg). 

MS fESPV 425(MH + )forC I7 H 21 FN 6 0 4 S 
25 "NfMR fDMSO-d^ 8: 1.84 (m,lH); 2.18 (m,lH); 2.93 (s, 3H); 3.18 (m, 1H); 3.34 (m 
overlapping H 2 0, ~2H); 3.54 (t, 1H); 3.80 (dd, 1H); 3.96(dd,lH); 4.15 (t, 1H); 4.49 (d, 
2H); 5.08 (m, 1H); 6.71 (t, 1H); 7.01 (dd, 1H); 7.28 (dd, 1H); 7.34 (d, 1H); 7.74 (d, 1H); 
8.13 (d, 1H). 
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Exam ple 29: f51?V3-f4-ImidazoI-l-vl-3^^ 
oYazolidin-2-one 

(5J?)^-(44midazoM-yl-3-flu^^ (755 mg, 1.35 mM) 

was dissolved in dioxane (40 ml), treated with norbornadiene (1.15 g, 12.5 mM) and heated 

5 under reflux for 16 hours. After removal of the solvent, the residue was dissolved in the 
minimum of dichloromethane and purified by chromatography on a 20 g silica Mega Bond • 
Elut® column, eluting with a gradient increasing in polarity from 0 to 10% methanol in 
dichloromethane. Relevant fractions were combined and evaporated to give the desired 
product (660 mg). 

10 MS (ESP) : 329(MH + )forC 15 H I3 FN 6 0 2 

NMR (DMSO-cU 5: 3.95 (dd, 1H); 4.29 (t, 1H); 4.85 (d, 2H); 5.16 (m, 1H); 7.11 (d, 1H); 
7.39(dd,lH); 7.54 (overlapping m,2H); 7.66 (d, 1H); 7.77 (d, 1H); 7.98 (m, 1H); 8.18 (d, 
1H). 

(Intermediate oxazolidinone described in Upjohn WO 96-23788) 

15 

F.vam ple 30: ( 5i?V3-r4-Imidazo]-l -vI-3-fluoropheii vlV5- n -pvrazolvnmethvnoxazolidin- 
2-one 

Sodium hydride (60% in oil, 32 mg, 0.8 mM) was stirred under nitrogen in 
i\y/-dimethylformamide (2 ml), pyrazole (68 mg, 1 mM) added, and stirring continued for 10 

20 minutes. (5i?)-3-(4-Imidazol-l-yl-3-fluorophenyl)-5-methanesulfo 

- one (142 mg, 0.4 mM) was dissolved in N^dimethylformamide (1 ml), added to the above, 
and the mixture stirred 1 8 hours at ambient temperature. After diluting with 5% aqueous 
sodium bicarbonate (30 ml), the mixture was extracted with ethyl acetate (50 ml), the extract 
washed with water (2x 30 ml), brine (25 ml), dried (magnesium sulfate) and evaporated. The 

25 residue was dissolved in the minimum of dichloromethane and purified by chromatography on 
a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 
to 15% isopropanol in dichloromethane. Relevant fractions were combined and evaporated, 
then dissolved in dichloromethane (5 ml) and stirred for 18 hours with PS-Isocyanate resin 
(Argonaut Technologies, 500 mg) to remove ring opened impurities. Filtration and 

30 evaporation gave the desired product (34 mg). 
MS (ESP): 328 (MlT)forC 16 H 14 FN 5 0 2 
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NMR (DMSO-(U 5: 3.89 (dd, 1H); 4.17 (t, 1H); 4.46 (d, 2H); 5.04 (m, 1H); 6.21 (t, 1H); 
7.08 (m,lH); 7.32(dd,lH); 7.39 (d, 1H); 7.50 (m,lH); 7.58 (t, 1H); 7.60(dd,lH); 7.72 
(d, 1H); 8.00 (m, 1H). 
(Intermediate described in WO 96-23788) 

5 

Exajpj jle 31 : ( 57?V3-r4-Tmidazol-1 -vl-3-fluorop henvn-5-tetrazol-l-vlmethvloxazolidiPT2 : 
nnft and f 5ffV-3-(4-ImM««il-1 -vl.3-flnorophenv n-^-tptra7ol-2-vlmethvloxazoIidin-2-one 

(5J?)-3^4-Imida2ol-l-yl-3-fluorophenyl)-5-methanesulfonyl^ 

mg, 0.7 mM) was dissolved in 7/ 5 7V-dimethylformamide (2 ml), treated with l#-tetrazole (123 
10 mg, 1.75 mM) and potassium carbonate (241 mg, 1.75 mM), and heated at 95° for 3 hours. 
After cooling, the mixture was diluted with water (30 ml), extracted with ethyl acetate (50 
ml), the extract washed with water (2x 30 ml), brine (25 ml), dried (magnesium sulfate) and 
evaporated. The residue was dissolved in the minimum of dichloromethane and purified by 
chromatography on a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing 
15 in polarity from 0 to 10% isopropanol in dichloromethane, then 0 to 20% methanol in 

dichloromethane. Relevant fractions were combined and evaporated, the first eluting product 

being the 2-isomer (80 mg). 

MS (ESP) : 330 (MH 4 ) for C 14 H 12 FN 7 0 2 

NMR fDMSO-d^ 8: 3.96 (dd, 1H); 4.34 (t,lH); 5.26 (overlapping m, 3H); 7.12 (m, 1H); 
20 7.40 (dd, 1H); 7.55 (d, 1H); 7.66 (t overlapping dd, 2H); 8.00 (m,lH); 9.05 (s, 1H). 
The second eluting product was the 1 -isomer (51 mg). 
MS (ESP) : 330 (MH*) for C )4 H 12 FN 7 0 2 

NMR rDMSO-d/> 8: 3.98 (dd, 1H); 4.31 (t, 1H); 4.95 (m, 2H); 5.21 (m, 1H); 7.12 (m, 
1H); 7.43 (dd, 1H); 7.55 (d, 1H); 7.67 (t overlapping dd, 2H); 8.01 (m, 1H); 9.49 (s, 1H). 
25 Intermediate described in WO 96-23788. 

Exam ple 32: (5/?V3-a-(4-HvdroYvmethvlimidaznl-1 -vlK3 -flaorophenvlV5-tetrazo1-:i - 
ylmftthvloYazolidin-2-one and r5l?V3-f4-f4-HvdrnYvmet hvlimidazo1-l -vlV3- 
^iinrn phenvlV5-tetrazol-2-v]methyloxaz olidin-2-one 

30 (5i?)-3-(4-(4-^Buryldimemylsilyloxymethyhmidazol-l-yl)-3-fluorophenyl)-5-hydroxy 
methyloxazolidin-2-one (421 mg, 1 mM), l#-tetrazole (105 mg, 1.5 mM), and triphenyl- 
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phosphine (393 mg, 1.5 mM) were dissolved by stirring in dry tetrahydrofuran (5 ml) under 
nitrogen in an ice-bath. Diisopropylazodicarboxylate (303 mg, 1.5 mM) was added dropwise, 
and the mixture stirred 2 hours, allowing the temperature to rise to ambient. The mixture was 
cooled to 0°, treated with trifluoroacetic acid (5 ml), and stirred 30 minutes at ambient 

5 temperature. The mixture was diluted with ethyl acetate (100 ml), and extracted with aqueous 
hydrochloric acid (1M, 100 ml). The acid extract was washed with ethyl acetate (100 ml), 
then made basic with concentrated aqueous ammonia, and reextracted with dichloromethane. 
After drying (magnesium sulfate), the residue was purified by chromatography on a 10 g silica 
Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 10% 

1 0 methanol in dichloromethane. Relevant fractions were combined to give the less polar 
tetrazol-2-yl isomer (105 mg). 
MS (ESP) : 360 (MET) for C 15 H 14 FN 7 0 3 

NMR mMSO-<U 5: 3.96 (dd, 1H); 4.32 (t, 1H); 4.39 (d, 2H); 4.96 (t, 1H); 5.16 (dd, 1H); 
5.25 (dd, 1H); 5.31 (m, 1H); 7.32 (d, 1H); 7.38 (dd, 1H); 7.63 (t, 1H); 7.66 (dd, 1H); 7.90 

15 (d, 1H); 9.02 (s, IK). 

The aqueous ammonia liquors were cooled to 4° overnight, to precipitate crystals of the more 

polar tetrazol-l-yl isomer (6 mg). 

MS (B£E): 360 (MET) for C l4 H 12 FN 7 0 2 

The oxazolidinone intermediate is described in WO 97-31917. 

20 

Tram ple 33: f5J?V3^4-f2-Methv1imidazol>l-v lV3-fluorophenvlV5>tetrazoI-l-yl- 
mPth yloxazolidin-2-one and f5/tK3>r4-f2-Methy HmidazoM-vlV3-fluorophenvIV5- 
tetrazol-2-vlmethyloxazoIidin-2-one 

Essentially the technique of Example 17 was used, but starting from (5#)-3-(4-(2- 
25 methylinridazol-^ (582 mg, 2 mM). 

Crude material from the acid extract was purified by chromatography on a 20 g silica Mega 
Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 20% methanol in 
dichloromethane. Relevant fractions of the first eluting product were combined to give the 
less polar tetrazol-2-yl isomer (246 mg). 
30 MS (ESP) : 344 (MH*) for C, 5 H H FN 7 0 2 

NMR flDMSO-dp 5: 2.14 (s, 3H); 3.97 (dd, 1H); 4.34 (t,lH); 5.16(dd,lH); 5.26 (dd, 
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1H); 5.32 (m, 1H); 6.91 (d, 1H); 7.20 (d, 1H); 7.40 (dd, 1H); 7.54 (t, 1H); 7.66 (dd, 1H); 
9.02 (s, 1H). 

The second eluting product was the 1 -isomer (210 mg). 
MS ( E SP) : 344(Mir)forC 15 H 14 FN 7 0 2 
5 NMRtoMSO-d^ 6: 2.13 (s, 3H); 3.97 (dd, 1H); 4.31 (t, 1H); 4.94 (d, 2H); 5.21 (m, 1H); 
6.91 (d, 1H); 7.20 (d, 1H); 7.42 (dd, 1H); 7.55 (t, 1H); 7.67 (dd, 1H); 9.47 (s, 1H). 

The intermediates for these compounds were prepared as follows: 

10 3-Fluoro-4-f;2-methvlimidazol-l-yDmtrobenzene 

2- Methylimidazole (9.02 g, 0.11 M) arid N,N-dnsopropylethylamine (32.2 g, 0.25 M) were 
dissolved in acetonitrile (160 ml), and 3,4-difluoronitrobenzene (15.9 g, 0.1 M) added. The 
mixture was stirred and heated to reflux under nitrogen for 24 hours. Solvent was evaporated, 
the residue dissolved in ethyl acetate (300 ml), washed with water (150 ml), brine (150 ml), 

15 and dried (magnesium sulfate). The residue was recrystallised from a mixture of ethyl acetate 
(25 ml) and cyclohexane (150 ml) with the addition of charcoal to give the title compound 
(11.5 g),mp 106-107°. 
MS (ESP): 222(Mir) forC 10 H 8 FN3O 2 

NMR rDMSO-d.) 5: 2.25 (s, 3H); 7.00 (d, 1H); 7.35 (t, 1H); 7.87 (t, 1H); 8.23 (dd, 1H); 
20 8.43 (dd, 1H). 

5-Amino-2-(;2-methvlimidazol-l-vnfluorobenzene 

3- Fluoro-4-(2-methylimidazol-l-yl)nitrobenzene (40 g, 0.181 M) was dissolved in a mixture 
of methanol (200 ml) and tetrahydrofuran (800 ml), cooled to 0° under nitrogen, and treated 

25 with ammonium formate (57 g 5 0.905 M) followed by palladium on charcoal (10%, 2 g). The 
mixture was stirred at ambient temperature for 18 hours, filtered through celite, celite wa:;i;ed 
with methanol (100 ml), and filtrate evaporated to dryness. The residue was partitioned 
between ethyl acetate (800 ml) and 10% aqueous sodium bicarbonate (250 ml). The organic 
layer was separated, washed with brine (250 ml), dried (magnesium sulfate) and evaporated to 

30 give title compound (34.6 g). 

MS QBSP) : 192 (MIT) for C 10 H 10 FN 3 
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NMR rDMSO-d^ 8: 2.08 (s,3H); 5.68 (s,2H); 6.45 (overlapping m, 2H); 6.84 (d, 1H); 
7.03 (overlapping m, 2H). 

5-Renzvloxvcarbonvlamino-2-r2-methvlimidazol-l-yl )fluorobenzen 
5 5-Amino-2-(2-methylimidazol-l-yl)fluorobenzene (34.25 g, 0.179 M) was dissolved in dry 
dichloromethane (600 ml) under nitrogen, and cooled to -5°. Pyridine (17.7 g, 0.224 M) was 
added, followed by benzyl chloroformate (33.7 g, 0.197 M) over 20 minutes. The mixture 
was stirred and the temperature allowed to rise to ambient over 16 hours. Aqueous sodium 
bicarbonate (5%, 250 ml) was added, the organic layer separated, the aqueous layer re- 
10 extracted with dichloromethane (2 x 300 ml), and combined extracts dried (magnesium 

sulfate). After filtration and evaporation, the residue was recrystallised from toluene (400 ml) 

to give title product (54.5 g). 

MS (ES£): 326 (MH+) for C 18 H 16 FN 3 0 2 

NMR (EMSCbU 6: 2.13 (s, 3H); 5.18 (s,2H); 6.89 (s, 1H); 7.17 (s,lH); 7.41 
15 (overlapping m, 7H); 7.73 (dd, 1H); 10.21 (br, 1H). 

f</?VVn-F1uoro-4-f2-me^ 

5-Benzyloxycarbonylammo-2-(2-m^ (54 g, 0.166 M) was 

dissolved in a mixture of dry tetrahydrofuran (600 ml) and 1,3-dimethyl-tetrahydropyrimidin- 

20 2-one (100 ml) under nitrogen, cooled to -70°, and treated with a solution of n-butyllithium 
(1.6M in wohexane, 1 14 ml), over 30 minutes. After stirring for 30 minutes at -70°, a solution 
of (JO-glycidylbutyrate (26.35 g, 0.183 M) in dry tetrahydrofuran (50 ml) was added over 15 
minutes. Stirring was continued for 16 hours allowing the temperature to rise to ambient. 
The mixture was treated with aqueous sodium bicarbonate (5%, 500 ml) and ethyl acetate 

25 (800 ml), the organic layer separated, and the aqueous extracted with further ethyl acetate (3 x 
750 ml). The combined extracts were dried (magnesium sulfate) and evaporated, and the 
resulting oil triturated with diethyl ether. The resulting solid was recrystallisd from 
isopropanol to give the title compound (21.5 g). 
MS fESP) : 292 (MET) for C 14 H u FN 3 0 3 

30 NMR rDMSO-d^ 8: 2.16 (s,3H); 3.56 (dt, 1H); 3.69 (dt, 1H); 3.88(dd,lH); 4.15 (t, 1H); 
4.74 (m, 1H); 5.24 (t, 1H); 6.92 (s, 1H); 7.20 (s, 1H); 7.48 (dd, 1H); 7.53 (t, 1H); 7.74 
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(dd, 1H). 



Example 34: (5jRV3-(4>r4-M ethvlimidazol-l-vlV3~fiuorophenylV5-tetra2oU1 -yl- 
methvloxazolidin-2-one and (5ift-3-(4-(4-Methvlimi dazol-l -vIV3-fluorophenv1l5- 
5 tetrazoI-2-ylmethvloxazoIidin-2-one 

Sodium hydride (50% in oil, 108 mg, 2.25 mM) was stirred in M^dimethylfonnamide (3 ml) 
under nitrogen, and l#-tetrazole (158 mg, 2.25 mM), dissolved in A^-dimethylfonnamide (4 
ml) added. After stirring for 10 minutes, (5i?)-3-(4-methylimidazol-l-yl-3-fluorophenyl)-5- 
methanesulfonyloxymethyloxazolidin-2-one (553 mg, 1.5 mM) was added, the mixture heated 

1 0 to 80° for 4 hours. The mixture was diluted with aqueous sodium bicarbonate (30 ml), 
extracted with ethyl acetate (3 x 20 ml), and the extract washed with water (2 x 20 ml), and 
brine (20 ml). After drying (magnesium sulfate) and evaporation, the residue was purified by 
chromatography on a 20 g silica Mega Bond Elut® column, eluting with a gradient increasing 
in polarity from 0 to 20% methanol in dichloromethane. Relevant fractions of the first eluting 

1 5 product were combined to give the less polar tetrazol-2-yl isomer (269 mg). 
MS fESPV 344 (MIT) for C I5 H 14 FN 7 0 2 

NMR (PMSQ-dg) 5: 2.15 (s,3H); 3.96 (dd, 1H); 4.34 (t,lH); 5.17(dd,lH); 5.27 (dd, 
1H); 5.33 (m, 1H); 7.21 (d, 1H); 7.37 (dd, 1H); 7.63 (t, 1H); 7.66 (dd, 1H); 7.87 (d, 1H); 
9.04 (s, 1H). 

20 The second eluting product was the 1 -isomer (166 mg). 
MS ffiSPV 344 (MfT) for C 15 H 14 FN 7 0 2 



7.21 (d, 1H); 7.39 (dd, 1H); 7.62 (t, 1H); 7.66 (dd, 1H); 7.87 (dd, 1H); 9.48 (s, 1H). 
25 The intermediates for these compounds were prepared as follows: 

3- Fluoro-4-f4-meth vlimidazo1- 1 -vttnitrobenzene 

4- Methylimidazole (45.1 g, 0.55 M) and JV;N-diisopropylethylamine (161 g, 1.25 M) were 
dissolved in acetonitrile (800 ml), and 3,4-difluoronitrobenzene (79.5 g, 0.5 M) added. The 

30 mixture was stirred and heated to reflux under nitrogen for 24 hours. Solvent was evaporated, 
the residue dissolved in ethyl acetate (800 ml), washed with water (400 ml), brine (200 ml), 




4a 5: 2.16 (s,3H); 3.97 (dd, 1H); 4.31 (t, 1H); 4.96 (d,2H); 5.21 (m, 1H); 
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and dried (magnesium sulfate). The residue was dissolved in toluene (250 ml), treated with 
charcoal, filtered, and diluted with hot cyclohexane (75 ml) to crystallise 3-fluoro-4-(4- 
methylimidazol-l-yl)nitrobenzene (64.7 g). 
MS (ESP) : 222(MH f )forC 10 H 8 FN 3 O 2 
5 Nivra rDMSO-d f ) 5: 2.18 (s,3H); 7.29 (s,lH); 7.92 (t, 1H); 8.07 (s, 1H); 8.18 (dd, 1H); 
8.38 (dd, 1H). 

S-ATninn-2-r4-methvlimidazol-l-vl)fluorobenzene 

3-Fluoro-4-(4-methylimidazol-l-yl)nitrobenzene (64.7 g, 0.293 M) was dissolved in a mixture 
10 of methanol (200 ml) and tetrahydrofuran (800 ml), cooled to 0° under nitrogen, and treated 

with ammonium formate (99.3 g, 1 .46 M) followed by palladium on charcoal (10%, 2.5 g). 

The mixture was stirred at ambient temperature for 48 hours, filtered through celite, celite 

washed with methanol (200 ml), and filtrate evaporated to dryness. The residue was 

partitioned between ethyl acetate (800 ml) and 10% aqueous sodium bicarbonate (250 ml). 
1 5 The organic layer was separated, washed with brine (250 ml), dried (magnesium sulfate) and 

evaporated to give title compound (50.6 g). 

MS (ESP) : 192(MH + )forC 10 H 10 FN 3 



1H); 7.11 (t,lH); 7.60 (s, 1H). 

20 

S-Rfin7 y1nxvcarbonylamino-2-(4-methvlimidazol-l -yl)fluorobenzene 
5-Amino-2-(4-methylimidazol-l-yl)fluorobenzene (50.6 g, 0.265 M) was dissolved in dry 
dichloromethane (800 ml) under nitrogen, and cooled to -5°. Pyridine (26.1 g, 0.33 M) was 
added, followed by benzyl chloroformate (49.9 g, 0.292 M) over 30 minutes. The mixture 
25 was stirred and the temperature allowed to rise to ambient over 16 hours. Aqueous sodium 
bicarbonate (5%, 350 ml) was added, the organic layer separated, and the aqueous layer re- 
extracted with dichloromethane (2 x 200 ml), and combined organics dried (magnesium 
sulfate). After filtration and evaporation, the residue was recrystallised from toluene (300 ml) 
to give title product (80 g). 



30 MS (ESP) : 326 (MET) for C 18 H 16 FN 3 0 2 

XTIVTR (PMSO-d f ) 8: 2.15 (s, 3H); 5.16 (s, 2H); 7.13 (s, 1H); 7.31 (dd, 1H); 7.41 (m, 5H); 




8: 2.12 (s, 3H); 5.60 (br s, 2H); 6.42 (dd, 1H); 6.47 (dd, 1H); 6.98 (s, 
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7.48 (t, 1H); 7.57 (dd, 1H); 7.78 (s, 1H); 10.15 (br s, 1H). 
f5j? V3-f3-Fluoro-4-(4HmethvlimidazoM-^^^ 

5-Benzyloxycarbonylamino-2-(4-me%l^ (54 g, 0.166 M) was 

5 dissolved in a mixture of dry tetrahydrofuran (600 ml) and 13-dime%l-tetrahydropyrimidin- 
2-one (100 ml) under nitrogen, cooled to -70°, and treated with a solution of n-butyllithium 
(1 .6M in wshexane, 1 14 ml), over 30 minutes. After stirring for 30 minutes at -70°, a solution 
of (i?)-glycidylbutyrate (26.35 g, 0.183 M) in dry tetrahydrofuran (50 ml) was added over 15 
minutes. Stirring was continued for 16 hours allowing the temperature to rise to ambient. 
10 The mixture was treated with aqueous sodium bicarbonate (5%, 500 ml) and ethyl acetate 
(800 ml), and undissolved solid was removed and washed well with diethyl ether to give title 
product (16.3 g). 

The aqueous layer was further extracted with ethyl acetate (2 x 750 ml), the combined extracts 
dried (magnesium sulfate) and evaporated, and the residue triturated with diethyl ether. The 
15 resulting solid was recrystallised from ethanol to give more product (10.9 g). 
MS (E$P) : 292(MHr)forC 14 H 14 FN 3 0 3 

NMR (DMSO-dJ 8: 2.13 (s, 3H); 3.56 (dd, 1H); 3.68 (dd, 1H); 3.86 (dd, 1H); 4.11 (t, 
1H); 4.73 (m, 1H); 5.21 (br, 1H); 7.18 (s, 1H); 7.45 (dd, 1H); 7.60 (t, 1H); 7.73 (dd, 1H); 
7.83 (s, 1H). 

20 

f5ffl-3-(3-Fluoro-4-(4-meM 
2-ope 

(5£)-3-(3-Fluoro^-(4-me^^ (1 1 .g 

g, 40.5 mM) was stirred in a mixture of pyridine (200 ml) and triethylamine (4.86 g, 48.2 

25 mM) under nitrogen in an ice-bath. Methanesulfonyl chloride (5.16 g, 45 mM) was added 
dropwise, and the mixture stirred for 2 hours, allowing the temperature to rise to ambient. 
Solvent was evaporated, and the residue stirred vigorously with a mixture of aqueous sodium 
bicarbonate (5%, 200 ml) and isohexane (200 ml). The precipitate was filtered, washed with 
water then wohexane, and dried. The residue was recrystallised from hot acetone (200 ml) by 

30 dilution with wohexane (300 ml) to give the title product (1 1.7 g), mp 151-153°. 
MSjCED: 369 (M+) for C 15 H 16 FN 3 0 5 S 
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NMR fDMSO-d^ 6: 2.16 (s, 3H); 3.27 (s, 3H); 3.88 (dd, 1H); 4.24 (t, 1H); 4.47 (dd, 1H); 
4.54(dd,lH); 5.04 (m, 1H); 7.20 (d,lH); 7.45 (dd, 1H); 7.63 (t, 1H); 7.73 (dd, 1H); 7.85 
(t, 1H). 

5 

Tem ple 35: (5i?V3-(4-n-Benzv]-i:2.5.6^^^ 
(2-nYo-3g>1.3.4-oyadiazol>3-ylmethvnoxazolidin>2-one 

(5i2)-3-(4-(l-Benzyl-l,2,5,6^^ 

methyloxazolidin-2-one (4.67 g, 11.6 mM), 3i/-l,3,4-oxadiazol-2-one (1 g, 11.6 mM, J. Het. 

10 Chem., 1995, 32, 123), and triphenylphosphine (4.58 g, 17.5 mM) were treated with toluene 
(50 ml) and evaporated to dryness at 50° to remove water traces. The residue was dissolved 
in dry tetrahydrofiiran (100 ml) by stirring under nitrogen in an ice-bath. Diisopropylazo- 
dicarboxylate (3.53 g, 17.5 mM) was added dropwise, and the mixture stirred 2 hours, 
allowing the temperature to rise to ambient. Solvent was evaporated and the residue purified 

15 by chromatography on a 90 g silica Biotage column, eluting with a gradient increasing in 
polarity from 0 to 100% ethyl acetate in dichloromethane. Relevant fractions were combined 
to give the impure product (6.2 g), contaminated with triphenylphosphine oxide. A portion (2 
g) of this material was applied in dichloromethane to a 10 g Isolute strong acid SCX column, 
and eluted with a gradient increasing in polarity from 0 to 50% methanol in dichloromethane 

20 to remove neutral impurities, and finally with a mix of dichloromethane : methanol : 

concentrated aqueous ammonia 80:16:4. Solvent was evaporated from appropriate fractions, 
the residue taken up in 10% aqueous phosphoric acid, and reprecipitated with ammonia to 
give the title product (275 mg). 
MS (ES?) : 469 (MH 4 ) for C^H^NA 

25 Mivm rDMSO-d^ 5: 2.29(br,2H); 2.62 (t,2H); 3.03 (m, 2H); 3.57 (s,2H); 3.86 (dd, 1H); 
4.01(dd,lH); 4.11(dd,lH); 4.18 (t, 1H); 5.00 (m, 1H); 5.78 (s,lH); 7.27 (d,2H); 7.33 
(m, 5H); 8.45 (s, 1H). 
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Example 36: f5J?V 3-f4-n-Benzvl-l ,2,5>6-tetrahvdropvridin-^vlV3^-difluorop hen y n-^ 
f2-oxo-37^1.3.4- thiadiazn]-3-ylmethynoxazolidin->2-one 

Essentially the procedure of Example 35 was used, but starting with (5i?)-3-(4-(l-benzyl- 
1,2,5,6-tetrahydropyridin^ (800 
5 mg, 2 mM), and 3#-l,3,4-thiadiazol-2-one (214 mg, 2.2 mM, Helv. Chim. Acta, 1982, 65, 
2606), and stirring the reaction for 18 hours. After elution from the SCX column, the gum 
after evaporation was triturated with diethyl ether to give the desired product (291 mg). 
MS (ESP): 485 (MET) for C 24 H 22 F 2 N 4 0 3 S 

NMR(PMSO-dJ 5: 2.29(br,2H); 2.60 (t,2H); 3.03 (m,2H); 3.57 (s,2H); 3.85 (dd, 1H); 
10 4.18 (overlapping m, 2H); 4.29 (dd, 1H); 5.03 (m, 1H); 5.76 (s, 1H); 7.26 (d, 2H); 7.32 (m, 
5H); 8.56 (s, 1H). 

Example 37: f5^-3>f4-(3,6-Dihvdro-2g-pvran^-vIV3-fluorop h envlV5^3-methvU2^Yfw 
2J-dihydroimidazol-l-vlmethynoxazoIidin-2-one 

15 A solution of l-methyhmida2;olidin-2-one (80 mg, 0.82 mM, Heterocycles, 1987, 26, 3153) in 
dimethylsulfoxide (1 ml) was treated with sodium hydride (55% in oil, 40 mg, 0.92 mM) at 
ambient temperature under nitrogen. After stirring for 20 minutes, (5i?)-3-(4-(3,6-dihydro- 
2#-pyran-4-yl)-3-fluorophenyl)-5-meto^ (300 mg, 

0.81 mM; WO 97-09328) in dimethylsulfoxide (1.5 ml) was added and stirring continued for 

20 1.5 hours. The temperature was then progressively raised to 85°, and heated at this 

temperature for 24 hours. After cooling and dilution with water (50 ml), the mixture was 
extracted with ethyl acetate (3 x 30 ml), and combined extracts washed with brine (20 ml). 
After drying (magnesium sulfate) and evaporation, the residue was purified by chromato- 
graphy on a 10 g silica Mega Bond Elut® column, eluting with a gradient increasing in 

25 polarity from 0 to 6% methanol in dichloromethane. Relevant fractions were combined to 
give the title product (60 mg). 
MS (gSP) : 374(MHr)forC 19 H 20 FN 3 O 4 

NMR (PMSO-da S: 2.41 (s,2H); 3.08 (s, 3H); 3.76-3.95 (overlapping m, 5H); 4.15 (t, 
1H); 4.20 (m,2H); 4.92 (m, 1H); 6.08 (s, 1H); 6.50 (m,2H); 7.25 (d, 1H); 7.40 (m,2H). 
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Example38: (5in-3-(4-f3.6-Dihvdro-2#-p^^ 
thioxo-23-dibvdroimidazoI-l-ylmethvl>oxazoIidin>2>one 

Essentially the procedure of Example 37 was used, but starting with (5i?)-3-(4-(3,6-dihydro- 
2#-pyran-4-yl)-3-fluorophenyty (300 mg, 

5 0.81 mM), and l-methylimidazolidin-2-thiorie (100 mg, 0.88 mM) and heating the reaction at 
60° for 1.5 hours. Chromatography on two columns gave the desired product (29 mg). 
MS ( ESP ) : 390(Mir)forC l9 H 20 FN3O3S 

NMR QMSQzcy 8: 2.42(brs,2H); 3.46 (s,3H); 3.80 (t,2H); 4.02 (dd, 1H); 4.20 
(overlapping m, 3H); 4.27-4.47 (m, 2H); 5.09 (m, 1H); 6.09 (br s, 1H); 7.17 (m, 2H); 7.29 
10 (dd, 1H); 7.38 (d, 1H); 7.45 (dd, 1H). 

Tram ple 39: (5Jfl-3-(4-MethvlthiophepvlV5-n .2.3^triazo1- l-vlmethvnoxazolidin-2-one 

(5i?)-3-(4-Me%ltMophenyl)-5-a2idome%loxazoUdin-2-one (1.62 g, 6.14 mM) was 
dissolved in dioxane (30 ml), treated with norbornadiene (2.98 g, 31.5 mM) and heated under 
1 5 reflux for 6 hours. After removal of the solvent, the residue was dissolved in the minimum of 
hot ethyl acetate, filtered, cooled, then diluted with isohexane to precipitate the desired 
product (600 mg). 

MS (CI) : 291 (MET) for C 13 H 14 N 4 0 2 S 

NMRf270MHz.CDCU 6: 2.46 (s, 3H); 3.92(dd,lH); 4.15 (t, 1H); 4.79 (m,2H); 5.04 
20 (m, 1H); 7.23 (d, 2H); 7.31 (d, 2H); 7.74 (d, 1H); 7.80 (d, 1H). 

The starting material is described by WA Gregory et al, IMed.Chem., 1989, 32, 1673. 

Example40Li5£^^ 
one 

25 (5i?)-3-(4-Methylthiophenyl)-5-(l ,2,3-triazol- 1 -ylmethyl)oxazolidin-2-one (500 mg, 1 .72 
mM) was dissolved in dichloromethane (15 ml), treated with 3-chloroperoxy-benzoic acid 
(50%, 1 .24 g, 3.59 mM), and stirred at ambient temperature for 3 hours. After removal of the 
solvent, the residue was triturated with diethyl ether and filtered, to give the desired product 
(350 mg). 

30 MS (CT) : 323 (MH + ) for C 13 H 14 N 4 0 4 S 

NMP mo MHz. CDC L ± DMSO-d^ 6: 2.57 (s, 3H); 3.52 (dd, 1H); 3.78 (t, 1H); 4.36 (m, 
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2H); 4.67 (m, 1H); 7.18 (d,2H); 7.26 (d,lH); 7.38 (d,2H); 7.47 (d, 1H). 
Example 41 : f5jgV 3-r4-^Butvlphenv^^ 

(5i?)-3~(4-r-Butylphenyl)-5-azidomethyloxazolidb-2-one (400 mg, 1.46 mM) was dissolved 
5 in dioxane (8 ml), treated with norbornadiene (13 g, 14.1 mM) and heated under reflux for 6 
hours. After removal of the solvent, the residue was dissolved ethyl acetate, and purified by 
flash chromatography on silica, eluting with the same solvent. Relevant fractions were 
combined to give the desired product (260 mg, mp 140-142°). MS (EI) : 300 (M*) for 
C 16 H 20 N 4 O 2 

10 NMR f270 MHz. CDCl^ 6: 1.26 (s,9H); 3.90(dd,lH); 4.15 (t, 1H); 4.77 (m,2H); 5.03 
(m, 1H); 7.30 (d, 2H); 7.36 (d, 2H); 7.72 (d, 1H); 7.79 (d, 1H). 

(5i?)-3-(4-/-Butylphenyl)-5-azidomethyloxazolidin-2-one may be prepared by the routes 
described in WA Gregory et al, IMed.Chem., 1990, 33, 2569. 

15 

Example 42: (55V3-(4-Methvlsulfonv1^^ 

(J5)-3-(4-Methyltlriophenyl)-^^ (100 mg, 0.35 mM) 

was dissolved in dichloromethane (5 ml), treated with 3-chloroperoxybenzoic acid (50%, 262 
mg, 0.76 mM), and stirred at ambient temperature for 3 hours. The mixture was washed with 

20 dilute aqueous sodium bicarbonate solution (10 ml), and dried (magnesium sulfate). After 
removal of the solvent, the residue was triturated with diethyl ether plus ethyl acetate and 
filtered, to give the desired product (82 mg).MSiCTl: 322 (MET) for C 14 H 15 N 3 0 4 S 
NMR (270 MHz, CDC1 2 + PMSO-dJ 5: 3.10 (s, 3H); 3.87 (dd, 1H); 4.25 (t, 1H); 4.44 (m, 
2H); 5.05 (m, 1H); 6.98 (br s, 1H); 7.17 (br s, 1H); 7.67 (br s, 1H); 7.73 (d,2H); 7.90 (d, 

25 2H). 

The intermediate for this compound was prepared as follows: 

r5^-3-f4-Methvlthiophenvn-5-rimidazol-l^vlmethvnoxazolidin-.2^one 
30 Sodium hydride (80% in oil, 23 mg, 0.77 mM) was stirred under nitrogen in 

AW-dimethylformamide (5 ml), imidazole (52 mg, 0.77 mM) added, and stirring continued 
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for 10 minutes. (5i?)0-(4-Methylthioph^ 

(200 mg 5 0.63 mM) was dissolved in iV,AT-dimethylformamide (5 ml), added to the above, and 
the mixture stirred 18 hours at ambient temperature. After diluting with water (30 ml), the 
mixture was extracted with ethyl acetate (30 ml), the extract washed with brine (25 ml), dried 
5 (magnesium sulfate) and evaporated. The residue was triturated with diethyl ether, and 
filtered to give the desired product (129 mg, mp 129-131°). 
MS (CD : 290(MH + )forC l4 H l5 N 3 O 2 S 

NMR (210 MHz. CDCU 5: 2.48 (s, 3H); 3.66 (dd, 1H); 4.11 (t, 1H); 4.28 (dd, 1H); 4.37 
(dd, 1H); 4.91 (m, 1H); 7.11 (br s, 2H); 7.25 (d, 2H); 7.35 (d, 2H); 7.58 (br s, 1H). 

10 

(5iO-3-(4-Methylthiophenyl)-5-methanesutf^^ may be prepared 

from the corresponding 5-hydroxymethyl compound (described by WA Gregory et al, 
J.Med.Chem., 1989, 32, 1673) by a route analogous to that used for the methanesulfonyl 
intermediate of Example 1. 

15 

Sam ple 43 : ( 5j?V3-f4-Methvlthiophenvn-^(pvrazol-l--vlmethvno xazolidin>2-one 

Sodium hydride (80% in oil, 63 mg, 2.1 mM) was stirred under nitrogen in 
A^-dimethylformamide (2 ml), (J J R)-3-(4-methylthiophenyl)-5-methanesulfonyloxymethyl- 
oxazolidin-2-one (630 mg, 2 mM) dissolved in A^-dimethylformamide (10 ml) added, 
20 followed by pyrazole (140 mg, 2 mM) dissolved in 7^^-dimethylformamide (2 ml). Stirring 
was continued for 1 .5 hours at ambient temperature. After diluting with water (30 ml) and 
stirring for 1 hour, the precipitate was filtered to give the desired product (190 mg, mp 
72-73°). 

MS (ED : 289 (MH + ) for C 14 H 15 N 3 0 2 S 
25 NMRr270MHz.CDCU 8: 2.47 (s, 3H); 3.96-4.10 (m, 2H); 4.50 (d,2H); 4.99 (m, 1H); 
6.29 (m, 1H); 7.26 (d, 2H); 7.36 (d, 2H); 7.53 (m, 2H). 

Tram ple 44: (5j?V343.5-Difluoro^-q6^ 

.2.3-triazoM-»vlmethvnoxazo]idin-2-one and (5RV3-(3.5-T>\nuoro^ -(3^d\hvdro-lA 
30 ri joxo-2g-thiopyran-4-vn pheqylV^ 

Sodium hydride (50% in oil, 72 mg, 1.5 mM) was stirred under nitrogen in 
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iV^-dimethylfoimamide (3 ml), and a solution of 1,2,3-triazole (104 mg, L5 mM) in 
N,A^dimethylfoimamide (4 ml) added, and stirring continued for 10 minutes. (5i?)-3-(3,5- 
Difluoro-4-(2 ,6-dihydro- 1 , 1 -dioxo-2fl-thiopyran-4-yl)phenyl)-5-methanesulfonyl- 
oxymethyloxazolidin-2-one (437 mg, 1 mM) was added as solid, and the reaction heated at 
5 75° for 1 .5 hours. The mixture was diluted with aqueous 5% sodium bicarbonate (25 ml), 
extracted into ethyl acetate (2 x 20 ml), washed with water and brine (20 ml of each), dried 
(magnesium sulfate) and evaporated. The residue was purified by chromatography on a 10 g 
silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 100% 
ethyl acetate in dichloromethane. Relevant fractions were combined to give the 2-triazole as 
1 0 the less polar product (250 mg) and the 1-triazole as the more polar product (100 mg). 
2-Triazole: 

MS (ESVY 41 1 (MIT) for C 17 H 16 F 2 N 4 0 4 S 

NMR rDMSO-d^ 8: 2.82 (m, 2H); 3.32 (m overlapped by H 2 0,~2H); 3.90 (dd overlapped 
bym,3B); 4.23 (t, 1H); 4.86 (m,2H); 5.22 (m, 1H); 5.74 (t, 1H); 7.28 (d,2H); 7.83 (s, 
15 2H). 

1-Triazole: 

MS (ESP) : 411 (MIT) for C 17 H 16 F 2 N 4 0 4 S 

NMR (DMSO-dJ 5: 2.82 (m,2H); 3.32 (m overlapped by H 2 0,~2H); 3.90 (dd overlapped 
bym,3H); 4.21 (t, 1H); 4.82 (m,2H); 5.16 (m, 1H); 5.75 (t, 1H); 7.30 (d,2H); 7.87 (d, 
20 1H); 8.18 (d,lH). 

The intermediates for this compound were prepared as follows: 

4->r4-Amino-2.6-difluoro-phenvlVtetrahvdro>thiopvran-4-ol 

25 3,5-Difluoroaniline (12.9 g, 0.1 M) in dry tetrahydrofuran (400 ml) was stirred and cooled 
under nitrogen to -78°. 72-Butyllithium (1.6M in hexanes, 131 ml, 0.21 M) was run in slowly 
over 15 minutes, maintaining the temperature below -65°. Stirring was continued at the iaine 
temperature for 30 minutes, then trimethylsilyl chloride (22.8 g, 0.21 M) in tetrahydrofuran 
(100 ml) was added dropwise over 15 minutes. The temperature was then allowed to rise to 

30 ambient, and the mixture stirred overnight. After recooling to -78°, further w-butyllithium 
(1.6M in hexanes, 68.8 ml, 0.1 1 M) was added dropwise below -70°, and stirring continued 
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for 5 hours to form anion. A solution of tetrahydrothiopyran-4-one (12.5 g, 0.107 M) in 
tetrahydrofuran (80 ml) was added dropwise, keeping the temperature below -70°, and the 
temperature allowed to warm to ambient overnight. The mixture was cooled in an ice-bath 
and acidified to pH <1 by slow addition of hydrochloric acid (1M, -500 ml). After stirring 

5 15 minutes, diethyl ether (1 L) was added, and the phases separated. The organic layer was 
washed with hydrochloric acid (1M, 200 ml), and the combined aqueous layers made basic 
with concentrated ammonia solution, then extracted with diethyl ether (600 ml). The extract 
was washed with water (100 ml), brine (100 ml), dried (magnesium sulfate) and evaporated. 
After dissolving the residue in dichloromethane, the desired product was precipitated by the 

1 0 addition of zsohexane (1 7 .4 g). 

MS (Negative ESI : 244 (M-IT) for C„H 13 F 2 NOS 

NMRfCDCU 6: 2.27 (d,2H); 2.40 (t,4H); 2.65 (t, 1H); 3.27 (t,2H); 3.82 (br s, 2H); 
6.17 (d, 2H). 

15 4-^Amino-2.6^difluorophenvlV5,6-dihvdro-2H-thiopyran 

4-(4-Amino-2,6-difluoro-phenyl)-tetrahydro-thiopyran-4-ol (16.7 g, 68 mM) was suspended 
in a mixture of concentrated hydrochloric acid (200 ml), water (50 ml) and acetic acid (200 
ml), BHT (50 mg) added, and the whole stirred under nitrogen at 80° for IS hours. After 
cooling, the mixture was made basic by cautious addition of concentrated ammonia, and ice- 

20 water. The mixture was then extracted with diethyl ether (2 x 300 ml), the extracts washed 
with water (100 ml), brine (200 ml) and dried (magnesium sulfate). Evaporation gave the 
desired product as a cream solid (15.2 g). 
MS (ESP) : 244(MH f )forC 11 H 11 F 2 NS 

NMR rCDCU 5: 2.48 (m, 2H); 2.82 (t,2H); 3.30 (m,2H); 3.80 (br s, 2H); 5.87 (s, 1H); 
25 6.17 (d,2H). 

4-(4-ftftn7yloxvcarbonvlam 

4-(4-Amino-2,6-difluorophenyl)«5,6-dihydro-2i?-thiopyran (15.0 g, 66 mM) was dissolved in 
dry dichloromethane (250 ml), pyridine (9.45 g, 1 13 mM) added, and the whole stirred under 
30 nitrogen at -20°. Benzyl chloroformate (17.1 g, 100 mM) in dry dichloromethane (25 ml) was 
added dropwise, and the mixture allowed to warm to ambient over 18 hours. The mixture was 
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washed with hydrochloric acid (1M, 2 x 200 ml), then brine (200 ml) and dried (magnesium 
sulfate). Evaporation to a small volume and dilution with wohexane gave the desired product 
as a white solid (22.5 g). 
MS flBSP) : 362(Mir)forC 19 H l7 F 2 N0 2 S 
5 NMR (DMSQ-dg) 5: 2.38 (m,2H); 2.78 (t,2H); 3.24 (m,2H); 5.15 (s,2H); 5.89 (s,lH); 
7.17 (d, 2H); 7.38 (m, 5H); 10.18 (s, 1H). 

(jM^S^ifluoro^ ^e-dfr^^^ 
2-one 

10 4-(4-Benzyloxycarbonyla^ (22 g, 61 mM) 

was dissolved in dry tetrahydrofuran (235 ml), stirred under nitrogen, and cooled to -78°. n- 
Butyllithium (1 .6M in hexanes, 38.2 ml, 0.61 mM) was run in slowly over 20 minutes, 
maintaining the temperature below -65°. Stirring was continued at the same temperature for 
10 minutes, then (i?)-glycidyl butyrate (8.8 g, 61 mM) in tetrahydrofuran (15 ml) was added 

1 5 dropwise over 1 0 minutes, maintaining the temperature below -60°. The temperature was 
then allowed to rise to ambient, and the mixture stirred overnight. Methanol (25 ml) was 
added, and stirring continued for 10 minute, before the addition of aqueous sodium 
bicarbonate (5%, 200 ml) and extraction with ethyl acetate (400 ml). After washing with 
sodium bicarbonate (5%, 100 ml), then brine (100 ml) and drying (magnesium sulfate), the 

20 solution was evaporated, the residue redissolved in dichloromethane, and product precipitated 
with wohexane. Recrystallisation from isopropanol gave the desired product (16.2 g). 
MS fESPV 328 (MIT) for C 15 H 15 F 2 N0 3 S 

NMR (DMSQ-d J 6: 2.39 (m,2H); 2.80 (t,2H); 3.27 (m,2H); 3.53 (m, 1H); 3.66 (m, 1H); 
3.81 (dd, 1H); 4.07 (t, 1H); 4.69 (m, 1H); 5.21 (t, 1H); 5.93 (s, 1H); 7.33 (d, 2H). 

25 

f5i?V3-q5-Difluoro-4-^ 
oxazolidin-2-one 

(57?)-3-(3,5-Difluoro-4-(2,6-dihy^ 

2-one (6.54 g, 20 mM) was dissolved in dichloromethane (250 ml), and stirred at ambient 
30 temperature. 3-Chloroperoxy-benzoic acid (80%, 10 g, 46 mM) dissolved in dichloromethane 
(90 ml) was added dropwise, and stirring continued for 1 hour. Excess aqueous sodium 
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metabisulfite was added, and stirring continued for 10 minutes. Excess dichloromethane 
(-1.5- L) was added to dissolve all organics, and the organic phase separated. After washing 
with aqueous sodium bicarbonate (200 ml) and drying (magnesium sulfate), the filtrate was 
evaporated to a small volume, and the desired product filtered (6.5 g). 
5 MS fESP^ : 360 (MIT) for C 15 H 15 F 2 N0 5 S 

NMR rPMSO-d.) 5: 2.82 (m, 2H); 3.34 (m overlapped by H 2 0, 2H); 3.52 (m, 1H); 3.67 
(m, 1H); 3.83 (dd, 1H); 3.91 (m, 2H); 4.08 (t, 1H); 4.82 (m, 1H); 5.22 (t, 1H); 5.83 (t, 1H); 
7.38 (d, 2H). 

10 (5fl>3^3-5-Difluoro^^^ 

Riilfonvloxvmethyloxazolidin-2-one 

(5i?)-3-(3 ,5 -Difluoro-4-(2,6-dihydro- 1 , 1 -dioxo-2i^thiopyran-4-yl)phenyl)-5-hydroxymethyl- 
oxazolidin-2-one (6.1 g, 17 mM) was dissolved in dry tetrahydrofiiran (400 ml), and stirred 
under nitrogen in an ice-bath. Triethylamine (2.4 g, 23.7 mM) was added, followed by 

15 dropwise addition of methanesulfonyl chloride (2.33 g, 20.3 mM). After stirring for 2 hours 
at 0°, the mixture was diluted with aqueous sodium bicarbonate (400 ml) and tetrahydrofiiran 
evaporated from the mixture. The residue was extracted with dichloromethane (2 x 500 ml), 
the extract dried (magnesium sulfate). After evaporation of the filtrate to a small volume, it 
was diluted with zsohexane to precipitate the desired product filtered (8.0 g). 

20 MS (ESP) : 438 (MIT) for C 16 H 17 F 2 N0 7 S 2 

NMR rDMSO-d f ) 8: 2.82 (m, 2H); 3.25 (s,3H); 3.33 (m overlapped by H 2 0, ~2H); 3.84 
(dd, 1H); 3.93 (m, 2H); 4.19 (t, 1H); 4.48 (m, 2H); 5.03 (m, 1H); 5.85 (s, 1H); 7.38 (d, 
2H). 

25 Exam ple 45: f 5Jg>3-(4-f1 -Benzvl-l>2.5,6-tetrahvdropvridip-4-vlV3-fluoroDhenvn-5- 
Q .2.3-triazol-l -vlmethynoxazoIidin-2-one 

(5J2)-3-(4-(l-Ben2yl-l,2,5 s 6-tet^ydropyridm 

oxazolidin-2-one (4.55 g, 1 1.2 mM) and norbornadiene (5.15 g, 56 mM) were dissolved in 
dioxan (50 ml) and heated under reflux for 4 hours. The reaction mixture was evaporated and 
30 the product isolated by MPLC on silica, eluting with 5% methanol in dichloromethane. 

Relevant fractions were combined and evaporated to give the desired product as a gum which 
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crystallised on trituration with diethyl ether (2.9 g). 
M $ ( JBSP ) : 434 (MH+) for C 2 <H 24 FN 5 0 2 

HMR(DMSO-d_ a 8: 2.43 (s,2H); 2.63 (t,2H); 3.04 (d,2H); 3.69 (s,2H); 3.89 (dd, IB); 
4.24 (t, 1H); 4.84 (d, 2H); 5.14 (m, 1H); 5.98 (s, 1H); 7.32 (m, 8H); 7.75 (s, 1H); 8.15 (s, 
5 1H). 

The intermediates for this compound were prepared as follows: 

f#fl-3-(4-n-BenEv1-17.,5.6-tefrahvdm 
10 oxvmethvlo xazolidin-2-QTip. 

(52?)-3-(4-(l -Berizyl-1 ,2,5,64etahydro^ 

oxazolidin-2-one (4.97 g, 13 mM; WO 97-30995) was reacted by essentially the technique of 
the related intermediate of Example 1, to give the desired product without chromatography 
after trituration with diethyl ether (5.78 g). 
15 MS ( ESP ) : 461 (MH + )forC 23 H 25 FN 2 0 5 S 

NMR (DMSO-d^ ) 8: 2.43 (s,2H); 2.62 (t,2H); 3.03 (d,2H); 3.25 (s, 3H); 3.58 (s, 2H); 
3.84 (dd, 1H); 4.18 (t, 1H); 4.47 (m, 2H); 5.02 (m, 1H); 5.98 (s, 1H); 7.32 (m, 8H). 

(5Jfl-3-(4-n-Ben2^1-1.2,5,6-tetrahvdrop\m^^ 
20 oxazolidin-2-one 

(5J$-3-(4-(l-Ber^l-l,2,5,6-tetrahydropy^ 

oxymethyloxazolidin-2-one (5.61 g, 12.2 mM) was reacted by essentially the technique of the 
related intermediate of Example 1, except that dimethylsulfoxide was used as solvent, to give 
the desired product (4.66 g). 
25 MS (ESP): 408 (MET) for C^FNA 

NMRfflMSQ-d* * 8: 2.45 (s,2H); 2.62 (t,2H); 3.05 (d,2H); 3.56 (s,2H); 3.71 (m,3H); 
4.15 (t, 1H); 4.88 (m, 1H); 5.95 (s, 1H); 7.31 (m, 8H). 
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Example 46: (5RV3-(d-Cl .2^.6-tetrahvdropvridi n-4-vn-3-fluorophegvn-S-ri.2.3-tria7.ol- 
1 -ylmethyDoxazolidin-2-on e 

(5#)-3-(4-(l -Benzyl-1 ,2,5,6-tetr^ 

ylmethyl)oxazolidin-2-one (2.75 g, 6.35 mM) and A^AZ-diisopropylethylamine (165 mg, 1.27 
5 mM) in dichloromethane (30 ml) at 0-4° under nitrogen were treated dropwise with 1- 
chloroethyl chloroformate (1.09 g, 7.62 mM). The solution was stirred for 30 minutes, then 
evaporated. The residue was purified by MPLC on silica, eluting with a gradient from 0-20% 
acetonitrile in ethyl acetate, to give the intermediate carbamate as a crystalline solid. This was 
heated under reflux in methanol (50 ml) for 20 minutes. Evaporation of the solvent and 
10 trituration with ethyl acetate gave the desired product as its hydrochloride salt (1.94 g). 
MS (ESP) : 344(MH + )forC 17 H 18 FN 5 0 2 

NTVTC (DMSO-d .l 6: 2.63 (s, 2H); 3.24 (2d, 2H); 3.72 (d, 2H); 3.92 (m, 1H); 4.23 (t, 1H); 
4.83 (d,2H); 5.15 (m,lH); 6.03 (s, 1H); 7.29 (dd, 1H); 7.42 (m,2H); 7.76 (s,lH); 8.17 (s, 
1H); 9.24 (s, 2H); +1H forHCl salt. 

15 

Exam ple 47: r5j?V3-f4-fl- F orm v l-l,2, 5,6-tetrahvdro pvridin-4-yl)-3-fluorophen y I)-5- 
( 1 .2.3-triazol-l -vlmethvnoxazolidin-2-one 

(5i?)-3-(4-(l,2,5,6-Tetrahydropyrid^ 

oxazolidin-2-one hydrochloride (450 mg, 1.19 mM) and triemylamine (156 mg, 1.56 mM) 
20 were heated under reflux for 48 hours in ethyl formate (20 ml). The reaction mixture was 

diluted with ethyl acetate (30 ml) and washed with water and brine. Drying (sodium sulfate) 

and evaporation gave a gum which crystallised on trituration with diethyl ether to give the 

desired product (358 mg). 

MS ( E SP) : 372(MH + )forC I8 H I8 FNA 
25 NMRfDMSO-dJ 5: 2.38(br,2H); 3.59 (m,2H); 3.91 (dd, 1H); 4.06(dd,2H); 4.22 (t, 

1H); 4.83 (d, 2H); 5.13 (m, 1H); 6.00 (2 x s, 1H); 7.23 (dd, 1H); 7.38 (m, 2H); 7.75 (s, 

1H); 8.14 (2 x s, 1H); 8.17 (s,lH). 
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Example 48: r5j?V3-f4-n-Ben7vl-1.2.5.6-tetra hvdropvridin-4-vlV^.f>-rtifluorop henvl)-^- 
('1.2.3-triazol-l-vlmethvnoYazolidip-2-one 

(Ji?)-3-(4<l-Benzyl-l,2,5,6-tetrahydropyridm-4-yl)-3,5-difluorophenyl)-^ 
oxazolidin-2-one (850 mg, 2 mM) was reacted by essentially the technique of Example 45, to 
5 give the desired product (550 mg). 
MS (ESP) : 452 (MIT) for C^H^NA 

NMR (DMSQ-dg) 8: 2.29 (s, 2H); 2.61 (t,2H); 3.05 (s,2H); 3.59 (s,2H); 3.88 (dd, 1H); 
4.21 (t,lH); 4.80 (d,2H); 5.15 (m, 1H); 5.78 (s, 1H); 7.29 (m, 7H); 7.75 (s, 1H); 8.15 (s, 
1H). 

10 

The intermediates for this compound were prepared as follows: 

(5/?V3-(4-n-Ben;^l-1.2.5.64efrahvdropv ^ 
oxymethyloxazolidin-2-one 
15 (#0-3-(4-(l-Benzyl-l,2,5,6-tetrahydro^^ 

oxazolidin-2-one (WO 99-64417; 8.4 g, 21 mM) was reacted by essentially the technique of 
the related intermediate of Example 1, to give the desired product without chromatography 
after trituration with diethyl ether (9.38 g). 

NMR(DMSQ-cy 5: 2.30 (s,2H); 2.62 (t,2H); 3.05 (d,2H); 3.24 (s,3H); 3.58 (s,2H); 
20 3.82 (dd, 1H); 4.17 (t, 1H); 4.46 (m, 2H); 5.02 (br s, 1H); 5.78 (s, 1H); 7.30 (m, 7H). 

(5i?V3-(4-n-Benzvl-1.2.5.6-tetrahvdropvr ^ 
oxazolidiTi-2-one 

(5i?)-3-(4-(l-Benzyl-l,2,5,6-tetrahydropyri^ 

25 oxymemyloxazolidin-2-one (4.06 g, 8.5 mM) was reacted by essentially the technique of the 
related intermediate of Example 1, except that dimethylsulfoxide was used as solvent. After 
work-up, the residue was purified by MPLC on silica, eluting with 50% isohexane in ethyl 
acetate, to give the desired product as a gum which crystallised on trituration with ethyl 
acetate and isohexane (2.84 g). 

30 MSjQESE}: 408(MH + )forC 22 H 21 F 2 N 5 O 2 

NMR (DMSO-o^ t 6: 2.31 (s,2H); 2.62 (t,2H); 3.05 (d,2H); 3.60 (s,2H); 3.75 (m,3H); 
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4.12 (t, 1H); 4.90 (m, 1H); 5.88 (s, 1H); 7.30 (m, 7H). 

Fvam ple 49: (5K)-3-(4-(\ .2.5,6-tetrah vdropvridin-4-yn-3>5-d ifluorophenyIV5-(l>2,3- 
triazol-l-vImethynoxazolidin-2-one 

5 (5i?)-3-(4-(l-Benzyl-l,2,5,64etrahydropyridin-4-yl)-^ 

ylmethyl)oxazolidin-2-one (1.13 g, 2.5 mM) was reacted by essentially the technique of 
Example 46, to give the desired product as its hydrochloride salt (665 mg). 
MS (ESP) : 362(Mir)forC 17 H 17 F 2 N 5 0 2 

NMR (DMSO-d f ) 6: 2.55 (overlapping DMSO, ~2H); 3.29 (overlapping H 2 0,~2H); 3.79 
10 (d,2H); 3.90(dd,lH); 4.23 (t, 1H); 4.82 (d,2H); 5.19 (m, 1H); 5.90 (s,lH); 7.31 (d,2H); 
7.76 (s, 1H); 8.18 (s, 1H); 9.25 (s, 2H); +1H for HC1 salt. 

ttvam ple 50: (5R V3-(4-(l-Foriny]-l .2.5.6-tetrahvdropyridiD-4-y]V3.5-di fluorophenvIV5- 
(1 .2.3-triazol-l-vImethy1)oxazolidin-2-one 

15 (5i?)-3-(4Kl,2,5,6-Tetrahydro^ 

oxazolidin-2-one hydrochloride (450 mg, 1.13 mM) was reacted by essentially the technique 
of Example 47, to give the desired product (387 mg). 
MS (ESP) : 390 (MHr)forC 18 H n F2N 5 O 3 

NMR rPMSO-d ^ 6: 2.33 (2 x s, 2H); 3.60 (m,2H); 3.90 (dd, 1H); 4.05 (2 x d, 2H); 4.23 




20 (t, 1H); 4.82 (d, 2H); 5.18 (m, 1H); 5.90 (2 x s, 1H); 7.28 (d, 2H); 7.75 (s, 1H); 8.13 (2 x s, 
1H); 8.16 (2 xs, 1H). 

Fvnm ple 51 : f5j?V3-f4-fl-f2-AcetoxyacetylVl,2>5.6-tetrahvdropvridin-4-y]V3,5-difluoro- 
phenvn-5-n>2,3-triazo1-l-ylmeth ynoxazolidin-2-one 

25 A solution of (Ji?)-3-(4-(l,2,5,6-tefr^ 

l-ylmethyl)oxazolidin-2-one hydrochloride (650 mg, 1.64 mM) in acetone (20 ml) and water 
(10 ml), was treated with sodium bicarbonate (1.38 g, 16.4 mM) and the mixture cooled to 
0-4°. Acetoxyacetyl chloride (448 mg, 3.28 mM) was added dropwise and the reaction 
mixture stirred at 0-4° for 20 minutes before allowing to warm to ambient temperature. After 

30 dilution with water the mixture was extracted well with ethyl acetate. The organic phase was 
separated, dried (sodium sulfate), solvent evaporated, and the residue triturated with diethyl 




BNSDOCID: <WO 01B135GA1 J_> 



WO 01/81350 



PCT/GB01/01815 



-101- 



ether to give the desired product (702 mg). 
MS ( ESP ) : 462 (MET) for C 2 ,H 21 F 2 N 5 0 5 

NMR CDMSO-dg) 5: 2.09 (s,3H); 2.36 (2 x s, 2H); 3.60 (m,2H); 3.89 (dd, 1H); 4.09 (br, 
2H); 4.23 (t, 1H); 4.83 (m, 4H); 5.18 (m, IB); 5.89 (s, 1H); 7.29 (d, 2H); 7.78 (s, 1H); 
5 8.20 (s,lH). 

Example 52: rr5/?V3-r4-n-f2-Hv droY\'acetvn-1.2.5.6-tetrahvdrnpvridin-4-vn-^ 5. 
difluorophenvI)-S -n.2.3-triazol-l-vlmethvnoxazolidin-2-oni» 

(5/?)-3-(4<l-(2-Acetoxyacetyl)-l,2,5,6-tetrahydropyridm-4-yl)-3,5-dmuorophenyl)-5-(U,3- 
10 triazol-l-ylmethyl)oxazolidin-2-one (430 mg, 0.93 mM) was stirred at ambient temperature 

with saturated methanolic ammonia (10 ml) for 18 hours. The initial suspension gave a 

solution from which the product crystallised. The reaction mixture was diluted with diethyl 

ether and the product filtered off and washed with diethyl ether (337 mg). 

MS (ESP) : 420 (MH*) for C 19 H I9 F 2 N 5 0< 
15 NMR (DMSQ-ds) 6: 2.32 (2 x s, 2H); 3.54 (br, 1H); 3.68(br,lH); 3.99 (dd, 1H); 4.10 (m, 

4H); 4.24 (t,lH); 4.58 (m, 1H); 4.82 (d,2H); 5.18 (m,lH); 5.88 (br, 1H); 7.28 (d,2H); 

7.77 (s, 1H); 8.17 (s,lH). 

Example 53: (5JgV3-(4-(l-fU^- 2.2-dimethvl-1.3-dioxolane-4-carhonvn-1.1.^ 1 <U 
20 tetrahvdropvridin-4-vlV3.5-difluoro phenvn-f;-ri.2.3-triazol-l-ylmethvnoYazolidin-2-nne 

A solution of (5i^)-3-(4-(l,2,5,6-tetrahydropyridm-4-yl)-3,5-dmuorophenyl>5-(l,2,3-triazo^ 
l-ylmethyl)oxazohdin-2-one hydrochloride (650 mg, 1.64 mM) in dry dichloromethane (20 
ml) at 0-4°, was treated with pyridine (648 mg, 8.2 mM) followed by dropwise addition of 
(4S)-2,2-dimemyl-l,3-dioxolane-4-carbonyl chloride (430 mg, 2.64 mM). The solution was 
25 allowed to warm to ambient temperature and stir for 1 hour. The reaction mixture was 
washed with water and brine, dried (sodium sulfate) and evaporated to a gum which 
crystallised readily on trituration with diethyl ether to give the title compound (788 mg). 



MSiESE): 490 (MH 4 ) for C^H^NA 

NMR(PMSO-d«) 8: 1.32 (d,6H); 2.34 (2 x s, 2H); 3.87(dd,lH); 4.09 (t, 1H); 4.20 (t, 
30 2H); 3.00-4.30 (m,4H); 4.80 (d,2H); 4.90 (m,lH); 5.15 (m,lH); 5.89 (s, 1H); 7.25 (d, 
2H); 7.75 (s,lH); 8.17 (s, 1H). 
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V.Ynmple 54: f5J?V3-f4-n-rf2^-2.^-DibvdroyvpropionvlV1. 2.5.6-tetrahvdropvridin-4- 
yn-3.5-difluoropheny]VS-ri.2^-triazol-l-vlmethvl'>oxazolidin-2-ope 

To a stirred solution of (5i?)-3-(4-(l-((^5)-2,2-dimethyl-l,3-dioxolane-4-carbonyl)-l,2,5,6- 
tetrahydropyridin-4-yl)-3 ,5-difluorophenyl)-5-(l ,2,3-triazol-l -ylmethyl)oxazolidin-2-one (700 
5 mg, 1 .43 mM) in tetrahydrofuran (25 ml) was added aqueous hydrochloric acid (1M, 1 5 ml) 
and the mixture stirred at ambient temperature for 2 days. Solvent was evaporated and the 
residue treated with water (10 ml). Aqueous sodium acetate (10%, 10 ml) was added, and the 
precipitate filtered and washed with ethanol and diethyl ether to give the title compound (514 

mg). 

10 MS (ESPY . 450(MHr)forC 20 H 21 F 2 N 5 O 5 

NMR nPMSO-d^ 8: 2.33 (m,2H); 3.51 (m, 3H); 3.71(br,2H); 3.90 (dd, 1H); 4.00-4.40 
(complex, 3H); 4.67 (m, 1H); 4.82 (d,2H); 4.92 (m, 1H); 5.15 (m, 1H); 5.87 (s, 1H); 7.27 
(d,2H); 7.76 (s, 1H); 8.17 (s,lH). 

15 FA-ain ple 55: (5ffV3-r4-(l-f2- A cetoxvacetvl Vl ,2, 5,6-tetrahvd ropyridiu-4- V l)-3-fluoro- 
ph P nvn-5-n.2.3-triazol-l-vlmetbvnoxazolidin-2-one 

(5^)-3-(4-(l,2,5,6-Tetrahydropyridm-4-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-ylme 
oxazolidin-2-one hydrochloride (803 mg, 2.1 1 mM) was reacted by essentially the technique 
of Example 51, to give the desired product (767 mg). 
20 MS_(ESZ>: 444 (MH*) for C^FNA 

NMR rDMSO-d^ 5: 2.00 (s, 3H); 2.41 (s, 2H); 3.59 (m, 2H); 3.90 (dd, 1H); 4.09 (s, 2H); 
4.25 (t, 1H); 4.83 (m, 4H); 5.15 (m, IK); 5.98 (s, 1H); 7.25 (dd, 1H); 7.40 (m, 2H); 7.76 
(s, IK); 8.17 (s, 1H). 

25 F.vam ple 56: ( 5/?V3-f4-f l-tt- H ydroxvacetvl V l ,2 , 5,6-tet ra h vdropyridin-4-vl)-3-fluoro- 
phf i nvlV5-a.2.3-triazol-l-vlmet hvnnYazolidin-2-one 

(5£)-3-(4-(l-(2-Acetoxyacetyl)-l,2,5,6-tetr^ 

triazol-l-yhnethyl)oxazolidin-2-one (443 mg, 1 mM) was reacted by essentially the technique 
of Example 5 1 , to give the desired product (370 mg). 
30 MS (ESPY 402 (MIT) for C I9 H 20 FN s O 4 

>JMR <DMSO-d^ 8: 2.45 (s,2H); 3.60 (m,2H); 3.89 (dd, IK); 4.12 (m,4H); 4.25 (t, IK); 
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4.55 (m, 1H); 4.82 (d, 2H); 5.15 (m, 1H); 6.00 (d, 1H); 7.25 (dd, 1H); 7.40 (m, 2H); 7.75 
(s, 1H); 8.16 (s, 1H). 

Example 57: (5K)-3- (4-(U(4S\.2.2-dimethx]-i .3-dioxolane-4-carbonvr>-1 .2.5.6- 
5 tetrahydropyridiB-4-yI)-3-fluorophenyl)-5-n.23-triazol-l-y]methynoxazoIidin-2-nne 

(5i?)-3-(4-(l,2,5,6-Tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-ylme^ 
oxazolidin-2-one hydrochloride (651 mg, 1.71 mM) was reacted by essentially the technique 
of Example 53, to give the desired product (697 mg). 
MS (ESP) : 472 (MH+) for C^FNA 
10 WW (DMSQ-ds) 8: 1.31 (m,6H); 2.40 (s,2H); 3.60-4.30 (complex, 8H); 4.83 (d,2H); 
4.90 (m,lH); 5.15 (m, 1H); 6.00 (s,lH); 7.15 (dd, 1H); 7.40 (m,2H); 7.73 (s, 1H); -.15 
(s, 1H). 

Example 58: (5R)-3-(4-(U (2SV2.3-DihvdroxvpropionvIV1 .2.5.6 -tetrahvdropvridin-4- 
15 vlV3-fluorophenvn-5-n. 2.3-triazol-1-vlmethvnoxazolidin-2-nne 

(5i?)-3-(4-(l-((4S)-2,2-Dimemyl-l,3-dioxol^ 

fluorophenyl)-5-(l,2,3-triazol-l-ylmethyl)oxazolidin-2-one (600 mg, 1.27 mM) was reacted 
by essentially the technique of Example 54, to give the desired product (443 mg). 
MS (ESVY . 432 (MH*) for QoH^FNA 
20 NMR (DMSO-d J 8: 2.40(br,2H); 3.35-3.85 (complex, 4H); 3.90(dd,lH); 4.10 (s,lH); 
4.25 (t, 2H); 4.35 (m, 1H); 4.65 (m, 1H); 4.82 (d, 2H); 4.93 (m, 1H); 5.13 (m, 1H); 6.00 
(s, 1H); 7.22 (dd, 1H); 7.38 (m, 2H); 7.73 (s, 1H); 8.15 (s, 1H) 

Example 59: r5J?V3-f4-fl-Benzvl-l . 2.5.6-tetrahvdropvridin-4-vn-3.5-diniinrophenvn-5- 
25 n.2.3-triazol-2-vlmetlivnoxazolidin-2-one 

(5J?)-3-(4-(l-Benzyl-l,2,5,6-tetrahydropyridm-4-yl)-3,5-difluorophenyl)-5-memanesulfony^ 
oxymethyloxazolidin-2-one (2.39 g, 5.0 mM) was dissolved in A^-dimethylformamide (25 
ml), and treated with 1,2,3-triazole (690 mg, 10 mM) and anhydrous potassium carbonate 
(1.38 g, 10 mM), then stirred at 80° for 3 hours. The reaction mixture was diluted with water 
30 and extracted with ethyl acetate. The organic phase was washed with water, brine, dried 
(magnesium sulfate) and evaporated to a gum, which was purified by MPLC on silica, eluting 
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with a gradient from 10 to 100% ethyl acetate in isohexane. Combination of appropriate 
fractions gave two products as gums which crystallised on trituration with diethyl ether. The 
less polar product was identified as the desired product (1 .45 g). 
MS (ESP\ . 452 (MH*) for C 24 H 23 F 2 N 5 0 2 
5 "NMR (DMSO-d:> 8: 2.31(s,2H); 2.62 (t, 2H); 3.05 (d,2H); 3.59 (s, 2H); 3.89(dd,lH); 
4.21 (t, 1H); 4.83 (m, 2H); 5.21 (m, 1H); 5.78 (s, 1H); 7.27 (m, 7H); 7.82 (s, 2H). 
The more polar product (760 mg) was identified as the 1-substituted triazole isomer of 
Example 48. 

10 Fyam ple 60: f5ffy-3-(4-fl-Benzvl-1 .2.5.6-te trahvdropvridin-4-vn-3,5-dinuorophenylV5- 
Q .2.4-triazol-l-vlmethvDoxaznlidin-2-one 

(5£)-3-(4<l-BenzyM;2,5,64efrahydropyri(n^^ 

oxymethyloxazohdin-2-one (956 mg, 2.0 mM) was dissolved in W-dimethylformamide (12 
ml), treated with 1,2,4-triazole (173 mg, 2.5 mM) and anhydrous potassium carbonate (690 

15 mg, 5.0 mM) and stirred at 80° for 18 hours. The reaction mixture was diluted with water and 
extracted with ethyl acetate. The organic phase was washed with water, brine, dried 
(magnesium sulfate) and evaporated to a gum which was purified by MPLC on silica eluting 
with a gradient from 0 to 20% acetonitrile in ethyl acetate. Evaporation of appropriate 
fractions gave the title compound (719 mg) after trituration with diethyl ether. 

20 MS fESPV 452 (MIT) for C^H^NA 

NMK (DMSO-d^l 5: 2.30 (s, 2H); 2.61 (s, 2H); 3.05 (d, 2H); 3.69 (s, 2H); 3.80 (dd, 1H); 
4.20 (t, 1H); 4.60 (m, 2H); 5.09 (m, 1H); 5.80 (s, 1H); 7.30 (m, 7H); 6.99 (s, 1H); 8.56 (s, 
1H). 

25 Sam ple 61 : (SRVZ-(4-( 1 .2^.6-Tetrahvdr npvHriin-4-vlV3.5-difluorophenvlV5-f 1,2,4- 
tria7.nl-1-vlmethynoxazolidin-2-one 

(5i?)-3-(4-(l -Benzyl-1 ,2,5 ,6-tetrahydropyridin-4-yl)-3,5-difluorophenyl)-5-(l ,2,4-triazol-l - 
ylmethyl)oxazohdin-2-one one (631 mg, 1.4 mM) was reacted by essentially the technique of 
Example 46, to give the desired product as its hydrochloride salt (401 mg). 
30 MSJ1SE): 362(MmforC 17 H 17 F 2 N s 0 2 

MMP iT>MSO-d^ 8: 2.55 (overlapping DMSO,~2H); 3.25 (overlapping H 2 0, ~2H); 3.73 
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(s, 2H); 3.9 (dd, 1H); 4.17 (t, 1H); 4.60 (t, 2H); 5.10 (m, 1H); 5.87 (s, 1H); 7.27 (d, 2H); 
7.98 (s, 1H); 8.55 (s, 1H); 9.23 (s, 2H); +1H for HC1 salt. 

Example 62: f5^K144-n-r^-2. 2-Dimethvl.l^-dioxolane-4-carbonvlV1.2.S^- 
5 tetrahvdropyridin-4-^V.1.5-difliinrop hf» nvlV541.2.4-triazol-1-vlmftt hvnnYa7nlidin-7-nnA 

(i^)-3-(4-(l,2,5,6-Tetrahydropyridm-4-yl)-3,5^ 

oxazolidin-2-one hydrochloride (399 mg, 1.0 mM) was reacted by essentially the technique of 
Example 53, except that purification by MPLC on silica eluting with 5% methanol in 
dichloromethane was needed, to give the desired product (288 mg). MS (ESP) : 490 (MH*) 
10 for C 23 H 25 F 2 N 5 O s 

NMR (DMSQ-d J 8: 1.32 (d, 6H); 2.35 (m,2H); 3.70 (m,2H); 3.90 (dd, 1H); 3.95-4.30. 
(complex, 5H); 4.60 (m, 2H); 4.88 (m, 1H); 5.10 (m,lH); 5.85 (s, 1H); 7.25 (d,2H); 7.98 
(s, 1H); 8.55 (s, 1H). 

15 Example 63: (5i0-3-f4-(H(2,y)-23-Dihvdroxvpro D ionvlll .2. 5 .6-tetrahvdrnp vridin-4- 
vn-3,5-difluorophenvlV5.n.2.4-t riazol-l-vlmethvnoYa7.nliHin-2-nn < . 

(5J?)-3-(4-(l-((^ 1 S)-2,2-Dimemyl-l,3-dioxolane-4-carbonyl)-l,2,5,6-tetrahydropy^ 
3,5-difluorophenyl)-5-(l,2,4-triazol-l-ylmethyl)oxazolidin-2-one (269 mg, 0.55 mM) was 
reacted by essentially the technique of Example 54, to give the desired product (130 mg). 
20 MS (ESP): 450 (MET) for C 20 H 2 ,F 2 N 5 O 5 

NMR (DMSO-d^ 8: 2.35 (m,2H); 3.52 (m,2H); 3.72(br,2H); 3.92 (dd, 1H); 4.00-4.45 
(complex, 4H); 4.65 (m, 3H); 4.98 (m, 1H); 5.15 (m, 1H); 5.90 (s,lH); 7.30 (d, 2H); 8.00 
(s, 1H); 8.55 (s, 1H). 

25 Exa mple 64: (5/gV3-r4-f1-ri2j?V2-Hvriroxy-3-methvlthinDropinnvn-1.2 

tetrahvdropvridin-4- V lV3-fluoro phenv1)-5-f l,23-triazo l - l -vlmethvnn ya 7nliHin-7-» n< > 

(5i?)-3-(4-(l,2,5,6-Tetrahy<hopyridin-4-yl-3-fluorophenyl>5-(l,2,3-triazol-l-yh^ 
oxazolidin-2-one hydrochloride (400 mg, 1.05 mM), (2/?)-2-hydroxy-3-methylthiopropionic 
acid (143 mg, 1.05 mM; WO 92-00276), 1-hydroxybenzotriazole (184 mg, 1.37 mM) and 
30 A^^-drisopropylemylamine (1 77 mg, 1 .37 mM) were dissolved in dichloromethane (1 0 ml) 
and l-(3-dimethylammopropyl)-3-ethylcarbomimide hydrochloride (263 mg, 1.37 mM) was 
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added portionwise, and the mixture was stirred overnight. Solvent was removed and crude 
product purified by flash chromatography on silica eluting with 2% methanol in 
dichloromethane, to afford the title compound as a clear oil that readily crystallised (480 mg). 
MS (ESP) : 462(Mir)forC 2I H 24 FN 5 0 4 S 
5 NMR (DMSO-<U 8: 2.10 (s, 3H); 2.43 (m, 2H); 2.61 (m, 1H); 2.78 (m, 1H); 3.65 (m 9 2H); 
3.90 (m, 1H); 4.17 (m, 2H); 4.24 (t, 1H); 4.50 (m, 1H); 4.84 (d, 2H); 5.15 (m, 1H); 5.44 
(dd,lH); 6.03 (s, 1H); 7.20-7.45 (m, 3H); 7.77 (s, 1H); 8.17 s, 1H). 

F,vam p1e65: (51?V3-f4-a-((2J?V2-Hvd™^ 
10 tetrahydropyridin^-vn-3-fluorophen^^^ 

(Ji?)-3-(4-(l-((2i?>2-H^^ 

fluorophenyl)-5-(l 5 2 J 3-triazol-l-ylmethyl)oxazoUdin-2-one (430 mg 5 0.93 mM) was stirred in 
dichloromethane (15 ml) at 0°, and 3-chloroperoxybenzoic acid (70%, 456 mg, 1.87 mM) was 
added portionwise. The solution was stirred at 0° for 1 hour. Dichloromethane (50 ml) was 
1 5 added and the mixture washed with saturated aqueous sodium bicarbonate (50 mi), dried 

(magnesium sulfate) and evaporated. Crude product was purified by flash chromatography on 
silica eluting with 4% methanol in dichloromethane to give the title compound as a white 
solid (349 mg). 

MS fESPV 494 (MET) for C 21 H 24 FN 5 0 6 S 
20 NMR rDMSO-d^ 5: 2.18-4.23 (m, 8H); 3.03 (s, 3H); 3.92 (m, 1H); 4.23 (t, 1H); 4.78 (m, 
1H); 4.83 (d,2H); 5.14 (m, 1H); 6.02(dd,lH); 6.04 (s,lH); 7.20-7.46 (m, 3H); 7.75 (s, 
1H); 8.17 (s,lH). 

Fvam ple 66: (5^-3-f4-n-Benzvl-1.2.^ 
25 nxo-37y-l>3-oxazol-3-vlmethvnoxazo1idin-2-one 

(5i?)-3-(4-(l-Benzyl-l,2,5,6^^ 

oxazolidin-2-one (2.92 g 3 7.3 mM; WO 97-30995) was stirred in tetrahydrofuran (60 ml), and 
3#-oxazol-2-one (0.69 g, 8.12 mM) and tributylphosphine (1.77 g, 8.75 mM) were added. 
The mixture was stirred at 0° under nitrogen, and l,r-azodicarbonyldipiperidine (2.06 g, 8.18 
30 mM) was added portionwise. The reaction mixture was allowed to warm to ambient 

temperature and stirred overnight. The precipitate was filtered off and solvent removed. The 



<WO 0181350A1J_> 



WO 01/81350 



-107- 



PCT/GB01/01815 



resulting oil was dissolved in dichloromethane (30 ml), stirred at 0° for 30 minutes, and 
further precipitate removed. The filtrate was purified by MPLC on silica eluting with a 
gradient from 60 to 80% ethyl acetate in isohexane, to give a mixture of starting material and 
product, which was rechromatographed eluting with 3% MeOH in dichloromethane to give 
5 the title compound as a white solid (30 mg). 
MS (ESP) : 468 (MHT) for C 25 H 23 F 2 N 3 0 4 

NMR (DMSQ-d^ 6: 2.28 (m,2H); 2.62 (t, 2H); 3.04 (m, 2H); 3.57 (s, 2H); 3.78-3.95 (m, 
3H); 4.17 ft 1H); 4.96 (m,lH); 5.78 (s, 1H); 7.07 (d, 1H) 7.19 (d, 1H); 7.21-7.35 (m, 7H). 

10 Example 67: ( 5^-344-G .6-Dihvdro-2g--pvran-4-vlV3-fluorophenvn-5^2-oYo^ ff- 
pyridin-l-ylmethyr)oxazolidin-2-one 

2-Hydroxypyridine (108 mg, 1.14 mM) was added at room temperature, under an atmosphere 
of nitrogen, to a stirred suspension of sodium hydride (60% dispersion in oil, 48 mg, 1.2 mM) 
in AyV-dimetliylformamide (5 ml). The reaction was stirred for 30 minutes then (5i?)-3-(4- 

15 (3,6-dihydro-2#-pyran-4-yl)-3-flu^ 

(400 mg, 1.08 mM; WO 97-09328) was added in one portion. The mixture was stirred and 
heated at 60° for 5 hour before quenching in water (20 ml) and extracting with ethyl acetate. 
The extract was washed twice with water and once with saturated brine, dried (magnesium 
sulfate) and evaporated to an orange oil, which was purified by flash chromatography on 

20 silica, eluting with 2.5% methanol in dichloromethane to give the title compound (115 mg) as 
a colourless solid. 

MS (ESP) : 371 (MH 4 ") for C 20 H 19 FN 2 O 4 

NMR (CDCy 8: 2.50 (m,2H); 3.90 (m,3H); 4.15 (t, 1H); 4.22(dd,lH); 4.31 (m,2H); 
4.46 (dd, 1H); 5.17 (m,lH); 6.06 (m,lH); 6.25 (t, 1H); 6.60 (d, 1H); 7.14(dd,lH); 7.26 
25 (t, 1H); 7.30-7.45 (m, 3H). 

Example 68: (51?V3-(4-a6-Dihvd^^ 
pyridaz-l-vImethvnoxazolidin-2-one 

Diisopropylazodicarboxylate (248 mg, 1.2 mM) was added at room temperature to (5#)-3-(4- 
30 (3,6-dihydro-2#-pyran^-yl)-3-^ (300 mg, 

1.02 mM), 2#-pyridazin-3-one (118 mg, 1.22 mM) and triphenylphosphine (340 mg, 1.30 
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mM) in tetrahydrofuran (8 ml). The reaction was stirred for 30 minutes then solvent 
evaporated and the residue purified by flash chromatography on silica, eluting with a gradient 
from 0 to 10% methanol in ethyl acetate, to give the title compound as a colourless solid (219 
mg). 

5 MS (ESP) : 372 (MKT) for C 19 H 18 FN 3 0 4 

NMRfCDCU 6: 2.50 (m, 2H); 3.90 (t,2H); 3.96 (d, 1H); 4.12 (t,lH); 4.32 (m, 2H); 4.50 
(dd, 1H); 4.58 (dd, 1H); 5.14 (m, 1H); 6.05 (m, 1H); 6.96 (dd, 1H); 7.17-7.28 (m, 3H); 
7.38 (dd, 1H); 7.81 (m, 1H). 

10 Example 69: (5ITl344-n-Ben2rv1-1.2,5.6-te^^ 

rtetra7.nl-1-vlmethvnoxazolidin-2-oiie and (5J?V3-f4-ri-BenzvM>2.5.6-tetrahvdropvridin- 
4^yn-3-fluorophenyIV5-ftetrazol>2-vImethvnoxazolidiD-2-one 

Diethylazodicarboxylate (2.28 g, 13.1 mM) was added, under an atmosphere of nitrogen, to a 
mixture of (5i?)-3-(4-(l -benzyl- 1 ,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5- 

15 hydroxymethyloxazolidin-2-one (5.0 g, 13.1 mM; WO 97-30995), l#-tetrazole (0.91 g, 13.0 
mM) and triphenylphosphine (3.43 g, 13.1 mM) in tetrahydrofuran (150 ml), pre-cooled in 
ice/water. The reaction was then allowed to warm to room temperature and stirred 1 8 hours. 
Solvent was evaporated and the resulting brown oil dissolved in dichloromethane (80 ml) and 
cooled in ice/water before filtering. The filtered solution was purified by MPLC on silica, 

20 eluting with ethyl acetate to give the title compounds; the 2-tetrazole isomer is the less polar, 
and elutes first. Each was then individually purified by strong cation ion-exchange 
chromatography (10 g Bond Elut®), eluting with a gradient from 0 to 5% methanol in 
dichloromethane, followed by 3% 880 ammonia in a 9:1 mixture of dichloromethane and 
methanol, to give 2-tetrazole (2.61 g) and 1-tetrazole isomers (0.44 g) as colourless solids. 

25 2-TetrazoIe: 

MS (ESV) : 435 (MBP) for C^H^FNA 

NMR fPMSO-d.) 8: 2.42 (m, 2H); 2.60 (t, 2H) , 3.05 (d, 2H) , 3.58 (s, 2H); 3.91 (dd, 1H); 
4.30 (t, 1H); 5.11-5.31 (m, 3H); 5.97 (m, 1H); 7.19-7.44 (m, 8H); 9.01 (s, 1H). 
1-Tetrazole: 
30 MS (ESE ): 435 (MIT) for C^FNA 

NMR fDMSO-dA 5: 2.43 (m, 2H); 2.60 (t,2H); 3.04 (d,2H); 3.58 (s,2H); 3.92 (dd, 1H); 
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4.25 (t, 1H); 4.93 (d, 2H); 5.17 (m, 1H); 5.97 (m, 1H); 7.19-7.44 (m 5 8H); 9.48 (s, 1H). 

Example 70: (5i?)-3-f4-fl.2.5.6-Tetrahvdropyridin^^ 
ylmethvDoxazolidin-2-oiie 

5 1-Chloroethyl chloroformate (1.18 g, 8.3 mM) was added dropwise, under an atmosphere of 
nitrogen, to a stirred solution of (5i?)-3-(4-(l-ben2yl-l,2,5 3 6-tetrahydropyridin-4-yl)-3-fluoro- 
phenyl)-5-(tetrazol-2-ylmethyl)oxazolidin-2-one (2.56 g, 5.90 mM) and 

N-diisopropylethylamine (0.230 mg, 1.77 mM) in dichloromethane (50 ml) with cooling in 
ice/water. The reaction was stirred for 30 minutes at ice temperature, and the brown solution 
10 purified by MPLC on silica, eluting with 75% ethyl acetate in wohexane. The resulting 
carbamate intermediate was dissolved in methanol (60 ml) and heated at 60° for 30 minutes. 
Evaporation of the solvent and trituration with diethyl ether gave the title compound (1.76 g) 
as its hydrochloride salt. MS (ESP) : 345 (MIT) for C 16 H 17 FN 6 0 2 

NMR (DMSO-d £ ) S: 2.65 (s,2H); 3.28 (t,2H); 3.72 (d,2H); 3.92 (dd, 1H); 4.30 (t, 1H); 
15 5.11-5.32 (m, 3H); 6.03 (m, 1H); 7.28 (m, 1H); 7.38-7.50 (m, 2H); 9.05 (s, 1H); 9.30 (br s; 
2H). 

Example 71 : (5j?>3-f4-a-«4S^^ 

tetrahydropvridin-4-ylV3-fluorophenyl)-5-(tetrazol-2-ylmethyl)oxazolidin-2«one 

20 (^5)-2 ? 2-Dimethyl-l,3-dioxolane-4-carbonyl chloride (350 mg, 2.10 mM) was added 
dropwise to a stirred suspension of (5i?)-3-(4-(l,2,5,6-tetrahydropyridin-4-yl)-3-fluoro- 
phenyl)-5-(tetrazol-2-ylmethyl)oxazolidin-2-one hydrochloride (500 mg, 1.31 mM) and 
pyridine (0.52 g, 6.57 mM) in dichloromethane (20 ml) with ice/water cooling. The reaction 
was allowed to warm to room temperature and stirred 1 hour. The resulting solution was 

25 washed with water and saturated brine, dried (magnesium sulfate) and evaporated to a small 
volume. Addition of diethyl ether gave the title compound (600 mg) as a yellow solid. 
MS (EST) : 473 (MH + ) for C^FNA 

NMR rPMSO-d.) 5: 1.30-1.38 (m, 6H); 2.43 (partly obscured by DMSO, 2H); 3.61-3.80 
(m, 2H); 3.94 (dd, 1H); 4.06-4.33 (m, 5H); 4.90 (m, 1H); 5.10-5.31 (m, 3H); 6.01 (m, 1H); 
30 7.24 (m, 1H); 7.35-7.48 (m, 2H); 9.04 (s, 1H). 
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Example 72 : ( 5R Y-3-f 4-f 1 -f 2- Acetoxy acetvlVl ,2.5,6-tetrahydropyri din-4-yl)-3-flii oro- 
phenylV5-ftetrazoK2-ylmethynoxazolidin-2-one 

Acetoxyacetyl choride (0.356 mg, 2.63 mM) was added dropwise to a stirred solution of (51?)- 



5 hydrochloride (500 mg, 1.31 mM) and sodium hydrogen carbonate (1.10 g, 13.1 mM) in a 
mixture of water (10 ml) and acetone (20 ml) with ice/water cooling. The reaction was 
allowed to warm to room temperature and stirred 16 hours, then diluted with water (80 ml) 
and extracted with ethyl acetate (3 x 80 ml). The combined extracts were washed with 
saturated brine, dried (magnesium sulfate) and evaporated to a yellow oil. Trituration with 
10 diethyl ether gave the title compound as a yellow solid (390 mg). 
MS (ESP) : 445 (MH+) for C 20 H 21 FN 6 O 5 



3.94 (dd, 1H); 4.09 (m, 2H); 4.29 (t, 1H); 4.82 (m, 2H); 5.10-5.30 (m, 3H); 6.00 (m, 1H); 
7.24 (m, 1H); 7.35-7.49 (m, 2H); 9.02 (s, 1H). 

15 

F.Yani plp 73: (5J?V3-(4-n-((2^-23-D^^ 
yn-3-f1uorophenvn-5-ftetrazol-2-ylmethvn oxa2olidin-2-ope 

(51?)-3-(4-(l-((4S>2,2-Dime% 

fluorophenyl)-5-(tetrazol-2-ylmethyl)oxazohdin-2-one (550 mg, 1.17 mM) in a mixture of 
20 tetrahydrofuran (25 ml) and aqueous hydrochloric acid (1M, 10 ml) was stirred at room 

temperature for 24 hours, then concentrated by evaporation to a solid. The solid was filtered, 

washed with water, followed by a small volume of ethanol, then triturated with diethyl ether 

to give the title compound as a colourless solid (450 mg). 

MS (ESP) : 433 (MET) for C 19 H 21 FN 6 0 5 
25 NMR rDMSO-d f ) 6: 2.41 (partly obscured by DMSO, 2H); 3.41-4.42 (m, UK); 5.11-5.32 

(m, 3H); 6.01 (m, 1H); 7.25 (m, 1H); 7.35-7.48 (m, 2H); 9.04 (s, 1H). 

F.vam ple 74 : f 51?V3-f4-f l-(2-Hydroxyacetyn-l ,2.5.6-tetrahydropyridin-4-ylV3-fluoro- 
phenv1V5-ftetrazol-2-ylmethyl)oxazolidin-2-one 

30 (51?)-3-(4-(H2-Acetoxyacetyl)^ 

ylmethyl)oxazolidin-2-one (365 mg, 0.82 mM) was treated with a saturated solution of 



3-(4-(l,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(tetrazol-2-ylmethyl) 




5: 2.10 (s,3H); 2.42 (partly obscured by DMSO, 2H); 3.51-3.68 (m, 2H); 
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ammonia in methanol (40 ml), wanned slightly to dissolve completely, then stirred at room 
temperature for 20 hours. The solvent was evaporated to give an orange oil which was 
triturated with diethyl ether to give the title compound as a pale yellow solid (21 1 mg). 
MS (ESP) : 403 (MET) for C 18 H 19 FN 6 0 4 
5 NMR (DMSO-d g) 5: 2.45 (partly obscured by DMSO, 2H); 3.50-3.70 (m, 2H); 3.92 (dd, 
1H); 4.03-4.19 (m,4H); 4.30 ft 1H); 4.55-4.65 (m, 1H); 5.10-5.31 (m, 3H); 5.95-6.04 (m, 
1H); 7.23 (m, 1H); 7.34-7.48 (m,2H); 9.04 (s, 1H). 

Example 75: (5J?V3-q5-Difluoro-4-Ga5^ 
10 5-ftetrazo1-l-vlmethvn oxazo1idin-2-oneand f5j?V3-r3,5-Difluoro-4>(3.6-dihvdro-l.l> 
dioxo-2Jy-thiopyran-4-vn phenv1V5-ftetrazol-2-ylmethvnoxazoIidin-2-one 

(5i?)-3-(3,5-Difluoro-4-(2,6-dihy<^^^ 

sulfonyloxymethyloxazohdin-2-one (437 mg, 1 mM), was treated with lH-tetrazole (105 mg, 

1.5 mM) essentially as in Example 34 except that the mixture was heated to 75° for 2 hours. 
15 Crude product after the ethyl acetate extraction was purified by chromatography on a 10 g 

silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 100% 

ethyl acetate in dichloromethane. Relevant fractions of the first eluting product were 

combined to give the less polar tetrazol-2-yl isomer (206 mg). 

MS (ESP) : 412 (MET) for C 16 H I5 F 2 N 5 0 4 S 
20 NMR (DMSO-d^ 5: 2.82 (m,2H); 3.32 (m overlapped by H 2 0, ~2H); 3.93 (overlapping 

m, 3H); 4.28 (t, 1H); 5.15 (d, 1H); 5.24 (d, 1H); 5.30 (m, 1H); 5.75 (br s, 1H); 7.31 (d, 

2H); 9.03 (s, 1H). 

The second eluting product was the 1 -isomer (105 mg). 
M S QBSP) : 412 (MH 4 ) for C 16 H I5 F 2 N 5 0 4 S 
25 NMR (DMSQ-da 6: 2.81 (m,2H); 3.33 (m overlapped by H 2 0, ~2H); 3.92 (overlapping 
m, 3H); 4.26 (t, 1H); 4.93 (d, 2H); 5.18 (m, 1H); 5.74 (s, 1H); 7.31 (d, 2H); 9.48 (s, 1H). 

Example 76: (5in-3-f4-(l-Isopropvlsulfonyl-l^ 
phenv]V5-n.2.3-triazoM-vlm ethvnoxazo]idin-2-one 

30 (5i?)-3-(4-(l,2,5,6-Tetrahydropyri^ 

oxazolidin-2-one hydrochloride (380 mg, 1 mM) was dissolved in water (5 ml), which was 
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then diluted with acetone (10 ml), and solid sodium bicarbonate (0.84 g, 10 mM) added. The 
mixture was stirred and cooled to 0°C, and isopropylsulfonyl chloride (285 mg, 2 mM) added 
dropwise. After stirring for 5 hours, an equal portion of sulfonyl chloride was added, and 
stirring continued for 18 hours. Most acetone was removed by evaporation, the residue 
5 diluted with water (50 ml), and extracted with ethyl acetate (3 x 20 ml). The extracts were 
washed with brine and dried (magnesium sulfate). The residual oil after evaporation was 
purified by chromatography on a 10 g silica Mega Bond Elut® column, eluting with a 
gradient increasing in polarity from 0 to 5% methanol in dichloromethane. Relevant fractions 
were combined and evaporated to give the desired product (205 mg). 
10 MS (ESP) : 450 (MET) for C 20 H 24 FN 5 0 4 S 

NMR (CDCU 5: 1.37 (d,6H); 2.53 (br, 2H); 3.22 (heptet, 1H); 3.56(td,2H); 3.94 (dd, 
1H); 4.03 (m, 2H); 4.16 (t, 1H); 4.78 (d, 2H); 5.06 (m, 1H); 5.92 (m, 1H); 7.07 (dd, 1H); 
7.19 (td, 1H); 7.29 (dd, 1H); 7.74 (d, 1H); 7.78 (d, 1H). 

15 Exam ple 77: f5i?V3-f4>ri-M ethvlsulfonvM .2.5^tetrahvdropvridin^viV3-fluoro- 
phpn yiywi .2.3-triazoM -vlmethvl)oxazolidm-;2-one 

(jj?)-3-(4-(l,2,5,6-Tetrahydro^ 

oxazolidin-2-one hydrochloride (380 mg,- 1 mM) was suspended in dichloromethane (15 ml), 
4-dimethylaminopyridine (305 mg, 2.5 mM) added, and the mixture stirred vigorously for 15 

20 minutes. After cooling to 0°C under nitrogen, methanesulfonyl chloride (229 mg, 2 mM) was 
added dropwise, and the mixture stirred 18 hours at ambient temperature. Precipitated solid 
was removed, and the organic solution concentrated, then purified by chromatography on a 10 
g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 5% 
methanol in dichloromethane. Relevant fractions were combined and evaporated to give the 

25 desired product (30 mg). MS fESPV . 422 (MET) for C 18 H 20 FN 5 O 4 S 

NMR (DMSO-d^ 8: 2.52(br,2H); 2.92 (s, 3H); 3.34 (t,2H); 3.84 (m,2H); 3.89 (dd, 1H); 
4.23 (t, 1H); 4.82 (d, 2H); 6.01 (br, 1H); 7.23 (dd, 1H); 7.36 (t, 1H); 7.40 (dd, 1H); 7.74 
(d,lH); 8.14 (d,lH). 
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Example 78: r5i?l3-r4-n-F,thvl S iilfnn vl-^ 
5-fl .2.3-triazol-l - vlmeflivl)^zolidin-2-one 

(#0-3-(4<l,2,5,6-Tetrahydropyridm-4^ 

oxazolidin-2-one hydrochloride (380 mg, 1 mM) was ), was treated with ethanesulfonyl 
5 chloride essentially as in Example 77 to give the desired product (21 mg) after 
chromatography. MS^SE): 436 (MET) for C I9 H 22 FN 5 0 4 S 

NMR (CDCy 8: 1.39 (t,3H); 2.55 (br, 2H); 3.02 (q,2H); 3.53 (t, 2H); 3.94 (dd, 1H); 
3.99 (m, 2H); 4.16 (t, 1H); 4.78 (d, 2H); 5.06 (m, 1H); 5.92 (br, 1H); 7.06 (dd, 1H); 7.19 
(t, 1H); 7.29 (dd, 1H); 7.74 (d, 1H); 7.78 (d, 1H). 

10 

Example 79: ( 5i?l3-(4-n -Triflii oiomethvlsiilfonvl-1 .2.5.6-tetrahvdiy»pvridin-4-vlW3- 
fluoroph enyn-5-q .23-triazol-l -ylmethynoxazolidin-2-one 

(5i?)-3-(4-(l,2,5,6-Tetrahydropyridm-4-yl)-3-fluorophenyl)-5-(l,2,3-triazol4-ylme% 
oxazolidin-2-one hydrochloride (380 mg, 1 mM) was treated with trifluoromethanesulfonyl 

15 chloride essentially as in Example 76. Crude material was purified by chromatography on a 5 
g silica Mega Bond Elut® column, eluting with a gradient increasing in polarity from 0 to 
10% methanol in dichloromethane. Relevant fractions were combined and evaporated to give 
the desired product (444 mg). MS (ESJP) : 476 (MH+) for C 18 H 17 F 4 N s 0 4 S 
NMR (PMSO-d a 8: 2.55(br,2H); 3.71 (t,2H); 3.88 (dd, 1H); 4.16 (m,2H); 4.23 (t, 1H); 

20 4.81 (d, 2H); 5.13 (m, 1H); 6.02 (br, 1H); 7.24 (dd, 1H); 7.38 (t, 1H); 7.42 (dd, 1H); 7.74 
(d, 1H); 8.14 (d, 1H). 

Example 80: f5j?V3-f4-n-f3-rhln roDropvnsnlfonvl-1.2.5.6-tetrahvdrnpvridin-4-vTV3- 
fluorophenvn-5-fl.2.3-triazol-l-vlmethvno\'a7olidin-2-oni» 

25 (5i?)-3-(4-(l,2,5,6-Tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(l,2,3-triazol-l-ylmem^^ 
oxazohdin-2-one hydrochloride (380 mg, 1 mM) was treated with 3-chloropropylsulfonyl 
chloride essentially as in Example 76. After the reaction, the precipitate was filtered, washed 
with water (10 ml), diethyl ether (2x10 ml), and dried to give the desired product (245 mg). 
MS (ESPY 484 (MH*) for CjoHjjCIFNjO^S 

30 NMR (PMSQ-d^ 8: 2.12 (quintet, 2H); 2.49 (br, obscured by DMSO, ~2H); 3.21 (t,2H); 
3.42 (t, 2H); 3.73 (t, 2H); 3.89 (overlapping m, 3H); 4.23 (t, 1H); 4.82 (d, 2H); 5.13 (m, 
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1H); 6.01 (br, 1H); 7.23 (dd, 1H); 7.35 (t, 1H); 7.41 (dd, 1H); 7.74 (d, 1H); 8.14 (d, 1H). 

TT.Yflm plp 81 : (5RV3-(4-(1 -tt-MethoYvethvnsulfonvl-l .2.5.6-t etrahvdropvridin-4-vn-3- 
fliioinphenvlV5-fl.2.3-triazol-1-ylmethvnoxazoIidin-2-one 

5 (J.R)-3<4<l,2,5 5 6-Tetrahydropyridm^ 

oxazolidin-2-one hydrochloride (380 mg, 1 mM) was treated with 2-methoxyethylsulfonyl 
chloride essentially as in Example 79. Chromatography gave the desired product (65 mg). 
MS (ESPV 466 (MH + )forC 20 H 24 FN 5 0 5 S 

NMR TCDCU 6: 2.55 (br, 2H); 3.25 (t, 2H); 3.37 (s,3H); 3.50 (t,2H); 3.77 (t,2H); 3.92 
10 (m, 1H); 3.97 (m, 2H); 4.16 (t, 1H); 4.78 (d, 2H); 5.06 (m, 1H); 5.91 (br, 1H); 7.06 (dd, 
1H); 7.18 (t, 1H); 7.29 (dd, 1H); 7.74 (d, 1H); 7.78 (d, 1H). 

ffvam plp 82 : f57?V3-[3-Fluoro-4-f 7r7?. t y)-oxo-3 .6-dihvdro-2H-thiopvran-4-vnphenvn-5- 
(1 ^l-triasnl-l -vlmethvnoxazo lidin-2-one 

15 




(5i?)-3^4-(3,6-dmy(ko-2F-tMopyran^-yl)-3-fluorophenyl]-5-(l,2,3-triazol-l- 
ylmethyl)oxazolidin-2-one (Example 83; 1.25 g, 3.5 mmol) was stirred in a mixture of 
methanol and ethyl acetate (1 : 1, 50 ml) at ambient temperature. Sodium periodate (0.93 g, 4.3 

20 mmol) in water (1 0 ml) was added dropwise, and it was stirred for 1 8 hours. Precipitated salts 
were removed by filtration and solvents were removed under vacuum. The residue was 
chromatographed on silica gel, washing with 25% acetone in dichloromethane, then eluting 
with 5 to 7% methanol in dichloromethane to give the title product (1.152 g). 
MSiESPJ: 377 (MET) for C I7 H 17 FN 4 0 3 S 

25 *H-NN/TC fDMSO-d<> 6: 2.57 (m, 1H); 2.91 (m, 1H); 2.97 (m, 1H); 3.13 (m, 1H); 3.39 (m, 
1H); 3.67 (m,lH); 3.92 (dd, 1H); 4.27(dd,lH); 4.86 (m,2H); 5.17 (m, 1H); 5.84 (m, 
1H); 7.28 (dd, 1H); 7.39 (dd, 1H); 7.45 (dd, 1H); 7.79 (d, 1H); 8.20 (d, 1H). 
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Example 83 : (5/?V3-r4-f3.6-dihvdro-2/7-thinpvr aii-4-vn-.Vnnoropbenvl]- 5-n.2^-tria^l- 
l-vlmethyDoxazolidin-2-one 




(5i?)-3-[4-(3,6-dihydro-2/f-tWopyran-4-yl)-3-fluorophenyl]-5-a2idomethyloxazoUdin-2-^^ 
5 (2g, 5.7 mniol) was dissolved in dioxane (10 ml). Bicyclo[2.2.1]hepta-2,5-diene (3.1 ml, 28.7 
mmol) was added and it was refluxed under nitrogen for 18 hours. The solvent was 
evaporated in vacuo and the residue subjected to chromatography on silica gel eluting with 
25% ethylacetate in dichloromethane to give the title compound (1.51 g). 
MS (ESP) : 361 (MKT) for C I7 H 17 FN 4 0 2 S 
10 ^H-NMR (DMSO-d^ 8: 2.56 (m,2H); 2.83(dd,2H); 3.31 (m,2H); 3.91 (dd, 1H); 4.26 
(dd, 1H); 4.86 (m,2H); 5.17 (m, 1H); 6.06(m, 1H); 7.25 (dd, 1H); 7.33 (dd, 1H); 7.42 (dd, 
1H); 7.78 (d, 1H); 8.19 (d, 1H). 

The above Examples 82 & 83 were prepared from the intermediates below: 

15 

(5j?V3-r4-r3.6-dihvdro-2f/-thiopvran-4-vlV3-fliin rophenvll-5-addomethv1nxa2olidin-2-nnp. 
Methanesiilfomc acid (5/0-3-[4-(3,6-dft^ 

oxazolidin-5-yhnethyl ester (8 g, 19.7 mmol) and sodium azide (4 g, 61.5 mmol) were heated 
in N,N-dimethylformamide (75 ml) at 80°C for 2 hours. It was cooled to room temperature, 
20 diluted with ethyl acetate, washed with potassium phosphate buffer (pH 7) and with water and 
dried over sodium sulfate. After evaporation of the solvent the title product was obtained as a 
brown oil (~7 g, crude). 

^-NMR (PMSQ-d^) 6: 2.56 (m, 2H); 2.83(dd,2H); 3.31 (m,2H); 3.71 (dd, 1H); 3.80 

(dd,lH); 3.81(dd,lH); 4.17 (dd, 1H); 4.92 (m, 1H); 6.06(m, 1H); 7.34 (m,2H); 7.50 (m, 
25 1H). 
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Methanesulfonic acid (5flV3-[4-(3.6^ydro^ 
oxazolidin-5 -vlmethvl ester 



(5/?)-3-[4-(3,6-dihydro-2#-to^ 

5 one (14 g, 45.3 mmol) was dissolved in dichloromethane (300 ml) and triethylamine (8.8 ml, 
63.3 mmol) was added. It was cooled to -20°C and methanesulfonyl chloride (4.22 ml, 54.4 
mmol), dissolved in dichloromethane (50 ml), was added dropwise. The reaction mixture was 
allowed to warm to room temperature and was quenched with potassium phosphate buffer (pH 
7). Dichloromethane was removed under vacuum and it was extracted with ethyl acetate, 

10 washed with water and dried over magnesium sulfate. The title compound (16.9 g) was 
precipitated from dichloromethane by addition of hexane. 

+ H-NMR fDMSO-d^ 8: 2.56 (m, 2H); 2.83(dd,2H); 3.28 (s, 3H); 3.32 (m, 2H); 3.85 (dd, 
1H); 4.21 (dd, 1H); 4.48 (dd, 1H); 4.53 (dd, 1H); 5.04 (m, 1H); 6.07 (m, 1H); 7.33 (dd, 
1H); 7.36 (dd, 1H); 7.50 (dd, 1H). 

15 

r5/?l3-[4-G.6-dihvdro-2^ 
one 

4-(2-Fluoro-44>enzyloxycarbonylaminophenyl)-3^ (15.3 g, 44.6 mM) 

was dissolved in dry tetrahydrofuran (175ml) and stirred under nitrogen at -70°C. 

20 /z-Butylhthium (1 .6M in hexanes, 30ml, 175 mM) was run in over 20 minutes, keeping the 
temperature below -60°, and the mixture then stirred a further 10 minutes at -70°C. A 
solution of (i?)-glycidyl butyrate (6.42 g, 44.62 mM) dissolved in dry tetrahydrofuran (10 ml) 
was added dropwise over 10 minutes keeping temperature below -60°, and the mixture left to 
warm to ambient temperature over 18 hours. Methanol (29ml) was added, and the mixture 

25 stirred for 10 minutes only. Saturated aqueous sodium bicarbonate (200 ml) was added, and 
the mixture extracted with ethyl acetate (400 ml). The extract was washed with saturated 
aqueous sodium bicarbonate (100ml), brine (100ml), dried (magnesium sulfate). Filtered and 
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evaporated. The crude product was purified on a 300 g silica sinter column , eluting with a 
gradient from 0% to 100% ethyl acetate in dichloromethane. Relevant fractions were 
combined, reduced to a small volume, and diluted with an excess of isohexane to precipitate 
the desired product (1 1.3 g). MS fESPV . 310 (MIT) for C 15 H 16 FN0 3 S 
5 NMR. lDMSO-d£ ) 5: 2.52 (m overlapped by DMSO, ~2H); 2.78 (t, 2H); 3.27 (m, 2H); 

3.52 (m,lH); 3.65 (m, 1H); 3.80(dd,lH); 4.06 (dd, 1H); 4.65 (m, 1H); 5.19 (t,lH); 6.01 
(s, 1H); 7.28 (m, 2H); 7.47 (dd, 1H). 



4-(2-Fluoro-4-benzyloxycarbonylaminophenyl)-3.6-dihydro-27y-thiopyraTi 

> ' COOCH 2 Ph 

10 F 

4-(2-Fluoro-4-aminophenyl)-3 ? 6-dihydro-2i/-thiopyran (9.8 g, 46.8 mM) was dissolved in dry 
dichloromethane (196ml), pyridine (6.23g, 79.1 mM) added, and the mixture stirred under 
nitrogen at -20°. A solution of benzyl chloroformate (9.54g, 53.9 mM) dissolved in dry 
dichloromethane (25 ml) was added dropwise, and the mixture left to warm to ambient 

1 5 temperature over 1 8 hours. The mixture was washed with 1M hydrochloric acid (200 ml), 
then brine (100 ml), dried (magnesium sulfate), filtered and evaporated to a small volume. 
The addition of wohexane (300 ml) precipitated the desired product (15.5 g). 
MS (Negative ESP) : 342 (M-H) for C 19 H 18 FN0 2 S 

N MR (DMSO-d g) 5: 2.50 (s,2H); 2.79 (t,2H); 3.26 (m,2H); 5.15 (s,2H); 5.99 (s, 1H); 
20 7.18 (m, 2H); 7.38 (m, 6H); 10.01 (s, 1H). 



4-f2-Fluoro-4-aminophenvlV3.6-dihvdro-27^thiopvran 

4-Hydroxy-4-(2-fluoro-4-aminophenyl)tetrahydrothiopyran (11.35 g, 50 mM) andbutylated 
hydroxytoluene (50 mg) as antioxidant were suspended in a mixture of concentrated 
25 hydrochloric acid (37%, 200 ml) and water (50 ml), and stirred at 80° under nitrogen for 18 
hours. Glacial acetic acid (150 ml) was added, and reaction continued at 80° for a further 5 
hours. After cooling, the reaction was made basic by the cautious addition of concentrated 
ammonia and ice. The mixture was extracted with diethyl ether (400 ml), the extract washed 
with water (100 ml), brine (100 ml), dried (magnesium sulfate), filtered and evaporated to 
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give the title product (10 g) as a dark oil. 

NMR fCDCU 8: 2.59 (m, 2H); 2.72 (t, 2H); 3.30 (m, 2H); 3.80 (br, 2H); 5.93 (ni, 1H); 
6.35 (dd, 1H); 6.39 (dd, 1H); 6.97 (t, 1H). 

5 Example 84 : rtJ?V3-r4-n.l-dioxo-3.6-di^ 
n.2.1-trfazol>l-vlmethynoxazoIidin-2-one 



(Jj?)-3-[4-(3,6-dihycko-2#-^^ 

10 ylmethyl)oxazolidin-2-one (250 mg, 0.7mmol) was dissolved in dichloromethane (10 ml). 
Metachloroperbenzoic acid (-70%, 0.54 g, -2.2 mmol), dissolved in dichloromethane (5 ml) 
was added dropwise under ice-cooling. It was allowed to warm to room temperature and 
stirred for 2 hours. The reaction mixture was diluted with ethylacetate, washed with 5% 
aqueous sodium thiosulfate solution, saturated aqueous sodiumhydrogen carbonate solution 

15 and with water. It was dried over sodium sulfate and the solvent evaporated under vacuum. 



The residue was chromatographed on silica gel, eluting with 3% methanol in dichloromethane 
to give the title product (197 mg). MS (pSP) : 393 (MKT) for C 17 H 17 FN 4 0 4 S 

fDMSO-d^ 6: 2.97 (m,2H); 3.36 (m,2H); 3.93 (m,3H); 4.27 (dd, 1H); 4.86 (m, 
2H); 5.18 (m, 1H); 5.83 (m, 1H); 7.29 (dd, 1H); 7.40 (dd, 1H); 7.47 (dd, 1H); 7.78 (s, 1H); 
20 8.19 (s,lH). 
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Example 85 : (5j?V3-F3.5-Difluoro-4^ 
pheDvn-5-fl,23-triazol^-y]methvl)oxazolidip-2-oTie 




F 



(5£)-3-[4-(3,6-dmydro^ 
5 ylmethyl)oxazolidin-2-one (Example 86; 0.86 g, 2.3 mmol) was stirred in a mixture of 

methanol and ethyl acetate (1:1, 20 ml) at ambient temperature. Sodium periodate (0.50 g, 2.4 
mmol) in water (10 ml) was added dropwise, and the mixture stirred for 3 hours. Precipitated 
salts were removed by filtration and washed with ethyl acetate. The filtrate was washed with 
brine, dried over magnesium sulfate and concentrated to dryness. The residue was 
1 0 chromatographed on silica gel eluting with 5% methanol in dichloromethane to give the title 
product (0.69 g). MS fESPV 395 (MHT) for C 17 H l6 F 2 N 4 0 3 S 

iH-NMRfDMSO-d^) 5: 2.41 (brs, 1H); 2.80 (m, 1H); 2.97 (brs, 1H); 3.15 (m, 1H); 3.39 
(m, 1H); 3.67 (brs, 1H); 3.94 (m, 1H); 4.25 (dd, 1H); 4.85 (brs,2H); 5.19 (m, 1H); 5.75 
(brs, 1H); 7.33 (d, 2H); 7.79 (brs, 1H); 8.20 (brs, 1H ). 

15 

Ex ample 86 : (5J?)-344-q6-Dihydro-2ff-^ 
triazoM-ylmethvttoxazoIidiii-2-one 

Methanesulfonic acid (5i?)-344-(3,6-dihydro-2^ 

oxazolidin-5-ylmethyl ester (1.1 g, 5.7 mmol) was dissolved in dry N,N-dimethylformamide 
20 (5 ml) and sodium azide (0.35 g, 5.43 mmol) was added. It was heated at 60°C for 18 hours. 
The reaction mixture was cooled to room temperature, diluted with ethylacetate, washed with 
water and dried over magnesium sulfate. Solvent was removed under vacuum to give an oil. 
The crude intermediate azide was not characterized. It was taken up in 1,4-dioxane (20 ml), 
bicyclo[2.2.1]hepta-2,5-diene (1.0 g, 10.9 mmol) was added and it was refluxed for 12 hours. 
25 Solvent was removed under vacuum and the residue chromatographed on silica gel with 5% 
methanol in dichloromethane to give the title compound (0.62g). 
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MS (ESP) : 379(MH t )forC )7 H 16 F 2 N 4 0 2 S 

NMTR (DMSO-d d 5: 2.43 (brs, 2H); 2.83 (dd, 2H); 3.31 (brs, 2H); 3.92 (m, 1H); 4.25 (dd, 
1H); 4.84 (d, 2H); 5.18 (m, 1H); 5.98 (brs, 1H); 7.28 (d, 2H); 7.79 (brs, 1H); 8.19 (brs, 
1H). 

5 

The above Examples 85 & 86 were prepared from the intermediates prepared analagously to 
those used in Examples 82 & 83. 

F.Yam ple 87 :f5J?V3-f3.5-nifliioro-4-f 7^.,V)-oxo-3 .6-dihvdro-2H-thiopvraii-4-vlVpheiivll- 
10 5-n.2.3-triay.nl-2-vlmethvnoxazolid in-2-one 




(5i?)-3-[4<3,6-dmydro-2i7-thiopyran-4-yl)-3,5-difluorophenyl]-5-(l,2,3-triazol-2- 
ylmethyl)oxazolidin-2-one (Example 88; 0.48 g, 1.3 mmol) was stirred in a mixture of 

15 methanol and ethyl acetate (1:1, 20 ml) at ambient temperature. Sodium periodate (0.28 g, 1.4 
mmol) in water (10 ml) was added dropwise, and the mixture stirred for 3 hours. Precipitated 
salts were removed by filtration and washed with ethyl acetate. The filtrate was washed with 
brine, dried over magnesium sulfate and concentrated to dryness. Crystallisation from 
dichloromethane gave the title compound (0.38 g). MS (E SP ) : 395 (MET) for 

20 C 1T H 16 F 2 N 4 0 3 S 

*TT-NMK rPMSO-d^ 6: 2.41 (brs , 1H); 2.83 (m, 1H); 2.97 (m, 1H); 3.11 (m, 1H); 3.41 
(m, 1H); 3.67 (brs, 1H); 3.93 (m, 1H); 4.26 ( dd, 1H); 4.88 (m, 2H); 5.24 (m, 1H); 5.76 
(brd, 1H); 7.31 (d, 2H); 7.86 (s, 2H). 
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Example 88 : (5i?V3-r4 - n . 6 -dihvdro-2 g -t h iopvraii-4-vn-^,5-difluorop he 1 ivn-5-fl,2^- 
triazol-2-ylmethvnoxazolidin-2-one 



Sodium hydride (60% in oil, 148 mg, 3.7 mmol) was suspended in diy N,N- 
5 dimethylformamide (5 ml) and 1,2,3-triazole (0.26 g, 3.7 mmol) was added under nitrogen. It 
was stirred for 5 minutes at room temperature and methanesulfonic acid (5#)-3-[4-(3,6- 
dmydro-2#-tlriopyira-4-yl)-3,5-difluoro^^ 

Example 86; 1 .0 g, 2.47 mmol) was added. It was heated to 75°C for 3.5 hours, then cooled to 
room temperature, diluted with aqueous sodium hydrogencarbonate solution (5%, 100 ml) and 
10 extracted with ethylacetate (2 x 100 ml). The organic phase was washed with water (2 x 50 
ml), brine (100 ml), dried over magnesium sulfate and the solvent was evaporated in vacuo. 
Chromatography on silica gel with a gradient of 10-50% ethylacetate in hexanes gave the title 
compound (0.65g). M S (ESP) : 379. (MH 4 ) for C I7 H 16 F 2 N 4 0 2 S 

NMR(CDC1,) 8: 2.53 (m, 2H); 2.89 (dd, 2H); 3.35 (m, 2H); 3.95 (m, 1H); 4.25 (dd, 1H); 
15 4.83 (m, 2H); 5.09 (m, 1H); 5.96 (brs, 1H); 7.05 (d, 2H); 7.79 (d, 2H). 

Example 89 : 5fR W3-Oxo-isoxazol-2-vlmethvn-3-r4-(K2.5.6-tetrahvdropvrid-4-vn-^jS- 
difluorophenyDoxazolidin-2-one 

PCT Application No. GB99/01753 (Publication No. WO 99/64417) describes the preparation 
20 of 5(R)-Hydroxyme%l-3-(4-(l-benzyl-l,2,5,6-tetrahydropyrid-4-yl)-3,5- 

difluorophenyI)oxazohdin-2-one (Reference Example 4 of GB99/01753), which is reacted 
under Mitsunobu conditions with 3-hydroxyisoxazole to give 5(R)-Isoxazol-3-yloxymethyl-3- 
(4-(l-benzyl-l,2,5,6-tetrahydropyrid-4-y^ 

Example 5 of GB99/01753). Purification (by column chromatography) and subsequent 
25 reaction with 1-chloroethyl chloroformate and work-up gives 5(R)-Isoxazol-3-yloxymethyl-3- 
(4-(l,2,5,6-tetrahydropyrid-4-yl)-3,5-difluorophenyl)oxazolidin-2-one (Reference Example 6 
ofGB99/01753). 
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During the Mitsunobu reaction the ambident nucleophile 3-hydroxyisoxazole reacts with 
5(R)-Hydroxymethyl-3-(4-(l-^ 

difluorophenyl)oxazolidin-2-one to give a quantity of 5(R)-(3-Oxo-isoxazol-2-ylmethyl)-3-(4- 
(1-benzyl-l ^jS^-tetrahydropyrid^-yO-S^-difluoropheny^oxazolidin^-one. Failure to 
5 purify (e.g. by suitable column chromatography) the product from the Mitsunobu reaction 
described in GB99/01753 before subsequent reaction with 1-chloroethyl chloroformate and 
work-up using hydrochloric acid gives a quantity of 5(R)-(3-Oxo-isoxazol-2-ylmethyl)-3-(4- 
(l,2,5 ? 6-tetrahydropyrid-4-yl)-3 3 5-difluorophenyl)oxazohdin-2-one as the hydrochloride salt, 
which is identified in the mixture by correlation TOCSY NMR (TOtal Correlation 
1 0 Spectroscopy) - methylene carbon attached to the nitrogen of the isoxazolone ring has a shift 
of 48 ppm (characteristic of this linkage), and by LC-MS (MH+ 378 - less chloride) using C- 
18 Hichrom RPB column, 5mm, 25cm x 0.46mm i.d; Eluant - 650ml Water, 350ml 
Acetonitrile, 1ml TFA (biograde); Flow - 1 .5ml/min; Retention Times N-linked Piperidene - 
Rt = 2.0 min, O-linked Piperidene - Rt = 3.25 min. 



20 Exam ple 90 : 5fRVf3-Oxo-isQxazol-2-vlmethvlV3-f4-(l-(3-tert-butoxv-2(S)- 
hydrni ^propanovlV1.2.5.6-tetrahvdropvrid-4-vIV3.5-d ifluorophenvn 



To 3-tert-butoxy-2(S)-hydroxypropanoic acid (343 mmol) in dimethylformamide (DMF) at 
25 20-25°C was added (4-(l,2,5,64etrahy<kopyrid-4-yl)-3,^^ 

hydrochloride salt (264 mmol; Reference Example 6 of GB99/01753, prepared as described in 




F 




tBuO 
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Example 89 without purification following the Mitsunobu reaction of 3-hydroxyisoxazole 
reacts with 5(R)-Hydxoxyme%l-3-(4-(l-benzyl4,2,5,6-tetrahydropyrid-4-yl)-3,5- 
difluorophenyl)oxazohdin-2-one). To the mixture was added 1-hydroxybenzotriazole hydrate 
(HOBt; 0.4 eq.) and further DMF (to 6 vol.). The solution was placed under a nitrogen 
5 atmosphere, cooled to 16-18°C and Et 3 N (1.5 eq.) added. l-[3-pimethylamino)propyl]-3- 
ethylcarbodiimide hydrochloride (EDC1; 1.4 eq.) dissolved in water (1.5 vol.) was added 
dropwise keeping the temperature below 25°C. After approximately one hour the reaction 
was complete and tert-butyl methylether (MTBE; 1 vol.) followed by water (12 vol.) was 
added. After vigorous stirring for 1 hour the resultant solid was filtered, washed with water 

1 0 and MTBE, and dried under vacuum at 35-40°C. 

The resultant product (3.71 kg) was dissolved in DCM (8.5 litres) and purified by column 
chromatography eluting with EtOAc/iso-hexane (80:20) collecting the appropriate fractions 
and removing the solvent under reduced pressure to give 5(R)-Isoxazol-3-yloxymethyl-3-(4- 
(l-(3-tert-butoxy-2(S)-hydYoxypropanoyl)-l,2 > 5,6-tetrahydropyrid-4-yl)-3,5- 

15 difluorophenyl)oxazolidin-2-one as a white foam (3.03 kg, 82% yield). The column was 
eluted further with methanol (50.5 litres) and the solvent removed under reduced pressure to 
give a brown gum (100 g). Trituration of the gum with EtOAc (500 ml) gave the title 
compound as a dark yellow solid (lOOg). 

JR (KBr disk) (cm" 1 ) 1737 (C=0, oxazolidinone), 1638 (C=0, amide); MS (MH+) 522; 
20 'H NMR (500MHz) assigned via TOCSY and HMQC (Heteronuclear Multiple Quantum 
Coherence spectra - A 1H/13C correlation) - methylene carbon attached to the nitrogen of the 
isoxazolone ring has a shift of 49 ppm (characteristic of this linkage). 

Example 91 : 5rRV(3-Oxo-isova7nl-2-v lmethvl^-r4-fl-f2fS^3-dihvdroxvprop annyn- 
25 1.2.5.6-tetrahvdropvrirt-4.vn-l^-diflii orophenvnnYazolidin-2-niiB 

F O 

o 

HO 

Example 90 (5.0g) was slurried in 4M HC1 in dioxane (25ml) and stiired at ambient 
temperature for 24 hours. The gum that formed was washed with dioxane (20 ml) and 
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triturated with isobutanol (50 ml). The sohd that resulted was washed with isobutanol (2x10 
ml) and dried under reduced pressure to give the title compound as a yellow solid (3.4g). 
f H NMR (500MHz) assigned via TOCSY and HMQC correlation spectra. Methylene carbon 
attached to the nitrogen of the isoxazolone ring has a shift of 47 ppm (characteristic of this 
5 linkage vs O-linkage); MS (MH+) 466. 

Example 92 

The following illustrate representative pharmaceutical dosage forms containing a compound 
of the formula (I), an in-vivo hydrolysable ester or a pharmaceutically-acceptable salt thereof, 
1 0 including a pharmaceutically-acceptable salt of an in-vivo hydrolysable ester, (hereafter 
compound X), for therapeutic or prophylactic use in humans: 



(a) Tablet I m g/tablet 

Compound X 500 

Lactose Ph.Eur 430 

15 Croscarmellose sodium 40 

Polyvinylpyrrohdone 20 

Magnesium stearate 10 

(b) Tablet n mg/tablet 
Compound X 100 

20 Lactose Ph.Eur 179 

Croscarmellose sodium 12 

Polyvinylpyrrohdone 6 

Magnesium stearate 3 

(c) Tablet m mg/tablet 
25 Compound X 50 

Lactose Ph.Eur 229 

Croscarmellose sodium 12 

Polyvinylpyrrolidone 6 

Magnesium stearate 3 

30 (d) Tablet IV mg/tablet 
Compound X 1 
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Lactose Ph.Eur 92 

Croscarmellose sodium 4 

Polyvinylpyrrolidone 2 

Magnesium stearate l 

5 (e) Capsule mg/capsnle 

Compound X 10 

Lactose Ph.Eur 389 

Croscarmellose sodium 100 

Magnesium stearate i 

10 (f) Injection T 

Compound X 50% w /v 

Isotonic aqueous solution to 100% 

(g) Injection II fe.g. bolus^ 

Compound X 10% w/v 

15 Isotonic aqueous solution to 100% 

(h) Injection m 

Compound X 5 % w / v 

Isotonic aqueous solution to 100% 

(i) Injection IV fe.g. infusion^ 

20 Compound X \% w / v 

Isotonic aqueous solution to 100% 



Buffers, pharmaceutically-acceptable surfactants, oils or cosolvents such as polyethylene 
glycol, polypropylene glycol, glycerol or ethanol, glidants (such as silicon dioxide) or 
25 complexing agents such as a cyclodextrin (for example, hydroxypropyl B-cyclodextrin or 
sulfobutyletlier 6-cyclodextrin) may be used to aid formulation. Also, improvements in 
aqueous solubility, if desired, may be achieved, for example, by conjugation of a compound 
of formula (I) with a phospholipid (such as a (phospho)choline derivative) to form a micellar 
emulsion. 

30 Mote: The above formulations may be obtained by conventional procedures well known in the 
pharmaceutical art, for example as described in ''Remington: The Science & Practice of 
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Phannacy" Vols. I & II (Ed. A.R.Gennaro (Chainnan) et al; Publisher: Mack Publishing 
Company, Easton, Pennsylvania; 19th Edition - 1995) and "Pharmaceutics - The Science of 
Dosage Form Design" (Ed. M.E. Aulton; Publisher: Churchill Livingstone; first published 
1988). The tablets (a)-(d) may be (polymer) coated by conventional means, for example to 
5 provide an enteric coating of cellulose acetate phthalate. 
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Claims 

1. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, 

O 

Q-N O /\ 
0) 

wherein 

HET is an N-linked 5-membered heteroaryl ring, containing either (i) 1 to 3 further nitrogen 
heteroatoms or (ii) a further heteroatom selected from O and S together with an optional 
10 further nitrogen heteroatom; which ring is optionally substituted on a C atom by an oxo or 
thioxo group; and/or the ring is optionally substituted on a C atom by 1 or 2 (l-4C)alkyl 
groups; and/or on an available nitrogen atom (provided that the ring is not thereby 
quatemised) by (l-4C)alkyl; or 

HET is an N-linked 6-membered heteroaryl ring containing up to three nitrogen heteroatoms 
15 in total (including the linking heteroatom), which ring is substituted on a suitable C atom by 
oxo or thioxo and optionally substituted on any available C atom by 1 or 2 (l-4C)alkyl 
substituents; 

Q is selected from Ql to Q9 

20 

,2 



R 

} X 




R3 




Ql Q2 



25 
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Q3 Q4 Q5 Q6 

><p y-p- 

Q7 Q8 Q9 

1 0 wherein R 2 and R 3 are independently hydrogen or fluoro; 

wherein A, is carbon or nitrogen; B 1 is 0 or S (or, in Q9 only, NH); is O, S or N-R 1 
(wherein R' is hydrogen, (l-4C)alkyl or hydroxy-(l-4C)alkyl); and wherein 
in Q7 each A x is independently selected from carbon or nitrogen, with a maximum of 2 
nitrogen heteroatoms in the 6-membered ring, and Q7 is linked to T via any of the A x atoms 

15 (when A! is carbon), and linked in the 5-membered ring via the specified carbon atom, or via 
A! when A! is carbon; Q8 is linked to T via either of the specified carbon atoms in the 5- 
membered ring, and linked in the benzo-ring via either of the two specified carbon atoms on 
either side of the linking bond shown; and Q9 is linked via either of the two specified carbon 
atoms on either side of the Unking bond shown; 

20 wherein T is selected from the groups in (TA) to (TD) below (wherein AR1 , AR2, AR2a, 
AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1 and CY2 are defined hereinbelow); 
(TA) T is selected from the following groups :- 
(TAa) AR1, ARl-(l-4C)alkyl-, AR2 (carbon linked), AR3; 
(TAb) ARl-CH(OH), AR2-CH(OH)-, AR3-CH(OH)s 

25 (TAc) AR1-CO-, AR2-CO-, AR3-CO-, AR4-CO-; 
(TAd) AR1-0-, AR2-0-, AR3-0-; 

(TAc) AR1-S(0) q - , AR2-S(0) q - , AR3-S(0) q - (q is 0, 1 or 2); 
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(TA1) an optionally substituted N-linked (fully unsaturated) 5-membered heteroaryl ring 
system containing 1, 2 or 3 nitrogen atoms; 

(TAg) a carbon linked tropol-3-one or tropol-4-one, optionally substituted in a position not 
adjacent to the linking position; or 

5 

(TB) T is selected from the following groups :- 
(TBa) halo or (l-4C)alkyl 

{optionally substituted by one or more groups each independently selected from hydroxy, (1- 
4C)alkoxy, (l-4C)alkanoyl, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, -NRvRw, (1- 
10 6C)aEcanoylamino, (l-4C)alkoxycarbonylamino, N-(l-4C)alkyl-M-(l"6C)alkanoylamino, (1- 
4C)alkylS(0) q - (q is 0, 1 or 2), CY1, CY2 or AR1} ; 
(TBb) -NRvW ; 

(TBc) ethenyl, 2-(l-4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)allcyl)ethenyl, 2- 
nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 2-((l-4C)alkylaminocarbonyl)eth©Qyl 5 2-((l- 
15 4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl; 
(TBd) R 10 CO- , R 10 S(O) q - (q is 0, 1 or 2) or R I0 CS- 
wherein R 10 is selected from the following groups :- 
(TBda) CYlorCY2; 

(TBdb) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw, ethenyl, 2-(l- 

20 4C)alkylethenyl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2- 

((l-4C)alkyl)ethenyl, 2-((l-4C)alkylaminocarbonyl)ethenyl, 2-((l- 

4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl or 2~(AR2)ethenyl; or 

(TBdc) (l-4C)alkyl {optionally substituted as defined in (TBa) above, or by (1- 

4C)alkylS(0)pNH- or (l-4C)alkylS(0) p -((l-4C)alkyl)N- (p is 1 or 2)}; 
25 wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl; Rv 1 is hydrogen, (1- 

4C)allcyl or (3-8C)cycloalkyl; Rw 1 is hydrogen, (l-4C)alkyl, (3-8C)cycloalkyl, (l-4C)alkyl- 

CO- or (l-4C)alkylS(0) q - (q is 1 or 2); or 

(TC) T is selected from the following groups :- 
30 (TCa) an optionally substituted, fully saturated 4-membered monocyclic ring containing 1 
heteroatom selected from O, N and S (optionally oxidised), and linked via a ring nitrogen or 
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sp 3 carbon atom; 

(TCb) an optionally substituted 5-membered monocyclic ring containing 1 heteroatom 
selected from O, N and S (optionally oxidised), and linked via a ring nitrogen atom or a ring 
sp 3 or sp 2 carbon atom, which monocyclic ring is fully saturated other than (where 
5 appropriate) at a linking sp 2 carbon atom; 

(TCc) an optionally substituted 6- or 7-membered monocyclic ring containing 1 or 2 
heteroatoms independently selected from O, N and S (optionally oxidised), and linked via a 
ring nitrogen atom or a ring sp 3 or sp 2 carbon atom, which monocyclic ring is fully saturated 
other than (where appropriate) at a Unking sp 2 carbon atom; or 

10 

(TD) T is selected from the following groups :- 

(TDa) a bicyclic spiro-ring system containing 0, 1 or 2 ring nitrogen atoms as the only ring 
heteroatoms, the structure consisting of a 5- or 6-membered ring system (linked via a ring 
nitrogen atom or a ring sp 3 or sp 2 carbon atom) substituted (but not adjacent to the linking 
1 5 position) by a 3-, 4- or 5-membered spiro-carbon-linked ring; which bicyclic ring system is 

(i) fully saturated other than (where appropriate) at a linking sp 2 carbon atom; 

(ii) contains one -N(Rc)- group in the ring system (at least two carbon atoms away from 
the linking position when the link is via a nitrogen atom or an sp 2 carbon atom) or one -N(Rc)- 
group in an optional substituent (not adjacent to the linking position) and is 

20 (iii) optionally further substituted on an available ring carbon atom; or 

(TDb) a 7-, 8- or 9-membered bicyclic ring system (linked via a ring nitrogen atom or a ring 
sp 3 or sp 2 carbon atom) containing 0, 1 or 2 ring nitrogen atoms (and optionally a further O or 
S ring heteroatom), the structure containing a bridge of 1, 2 or 3 carbon atoms; which bicyclic 
ring system is 

25 (i) fully saturated other than (where appropriate) at a linking sp 2 carbon atom; 

(ii) contains one O or S heteroatom, or one -N(Rc)- group in the ring (at least two carbon 
atoms away from the linking position when the link is via a nitrogen atom or an sp 2 carbon 
atom) or one -N(Rc)- group in an optional substituent (not adjacent to the linking position) 
and is 

30 (iii) optionally further substituted on an available ring carbon atom; 
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wherein Rc is selected from groups (Rcl) to (Rc5) :- 

(Rcl) (1 -6C)alkyl {optionally substituted by one or more (1 -4C)alkanoyl groups (including 
geminal disubstitution) and/or optionally monosubstituted by cyano, (l-4C)alkoxy, 
trifluoromethyl, (l-4C)alkoxycarbonyl, phenyl (optionally substituted as for AR defined 
5 hereinafter), (l-4C)alkylS(0) q - (q is 0, 1 or 2); or, on any but the first carbon atom of the (1- 
6C)alkyl chain, optionally substituted by one or more groups (including geminal 
disubstitution) each independently selected from hydroxy and fluoro, and/or optionally 
monosubstituted by oxo, -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen 
or (l-4C)alkyl], (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N-(l-4C)alkyl-M-(l- 
10 6C)alkanoylamino, (l-4C)alkylS(0) p NH- or (l-4C)alkylS(0) p _((l-4C)alkyl)N- (p is 1 or 2)}; 
(Rcl) R 13 CO- , R 13 S0 2 - or R 13 CS- 
wherein R 13 is selected from (Rc2a) to (Rc2e) 

(Rc2a) AR1, AR2, AR2a, AR2b, AR3, AR3a, AR3b, AR4, AR4a, CY1, CY2; 

(Rc2b) hydrogen, (l-4C)alkoxycarbonyl, trifluoromethyl, -NRvRw [wherein Rv is 

1 5 hydrogen or (l-4C)alkyl; Rw is hydrogen or (l-4C)alkyl], ethenyl, 2-(l -4C)alkylethenyl, 2- 
cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl, 2-nitroethenyl, 2-nitro-2-((l-4C)alkyl)ethenyl, 
2-(( 1 -4C)alkylaminocarbonyl)ethenyl, 

2-((l-4C)alkoxycarbonyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, 2-(AR2a)ethenyl; 
(Rc2c) (MOC)alkyl 

20 {optionally substituted by one or more groups (including geminal disubstitution) each 
independently selected from hydroxy, (l-lOC)alkoxy, (l-4C)aJkoxy-(l-4C)alkoxy, (1- 
4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxy, (l-4C)alkanoyl, phosphoryl [-0-P(0)(OH) 2 , and 
mono- and di-(l-4C)alkoxy derivatives thereof], phosphiryl [-0-P(OH) 2 and mono- and di-(l- 
4C)alkoxy derivatives thereof], and amino; and/or optionally substituted by one group 

25 selected from phosphonate [phosphono, -P(0)(OH) 2 , and mono- and di-(l-4C)alkoxy 
derivatives thereof], phosphinate [-P(OH) 2 and mono- and di-(l-4C)alkoxy derivatives 
thereof], cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l- 
4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)alkoxycarbonyl, (l-4C)alkylamino, 
di((l-4C)alkyl)amino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N-(l-4C)alkyl-N- 

30 (l-6C)alkanoylamino, (l-4C)alkylaminocarbonyl, di((l-4C)alkyl)aminocarbonyl, (1- 
4C)al3cylS(0) p NH-, (l-4C)allcylS(0)p-((l-4C)alkyl)N-, fluoro(l-4C)alkylS(0)pNH-, 
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fluoro(l-4C)alkylS(0) p ((l-4C)alkyl)N-, (l-4C)alkylS(0) q - [the (l-4C)alkyl group of (1- 



4C)alkoxy, (l-4C)alkanoyl, phosphoryl [-0-P(0)(OH) 2 , and mono- and di-(l-4C)alkoxy 
derivatives thereof], phosphiryl [-0-P(OH) 2 and mono- and di-(l-4C)alkoxy derivatives 

5 thereof], amino, cyano, halo, trifluoromethyl, (l-4C)alkoxycarbonyl, (l-4C)alkoxy-(l- 
4C)alkoxycarbonyl, (l-4C)alkoxy-(l-4C)alkoxy-(l-4C)aIkoxycarbonyl, carboxy, (1- 
4C)alkylamino, di((l-4C)alkyl)amino, (l-6C)alkanoylamino, (l-4C)alkoxycarbonylamino, N- 
(l-4C)alkyl-N-(l-6C)alkanoylamino, (l-4C)alkylaminocarbonyl, di((l- 
4C)alkTl)aminocarbonyl, (l-4C)alkylS(0) p NH-, (l-4C)alkylS(0)p-((l-4C)alkyl)N-, (1- 

10 4C)alkylS(0) q -, AR1-S(0) q - , AR2-S(0) q - , AR3-S(0) q - and also AR2a, AR2b, AR3a and 
AR3b versions of AR2 and AR3 containing groups], CY1, CY2, AR1, AR2, AR3, AR1-0-, 
AR2-0-, AR3-0-, AR1-S(0) q - , APv2-S(0) q - , AR3-S(0) q - , AR1-NH-, AR2-NH-, AR3-NH- 
(p is 1 or 2 and q is 0, 1 or 2), and also AR2a, AR2b, AR3a and AR3b versions of AR2 and 
AR3 containing groups}; 

15 (Rc2d) R I4 C(0)0(l-6C)alkylwheremR 14 isARl,AR2,(l-4C)alkylamino(the(l- 
4C)alkyl group being optionally substituted by (l-4C)alkoxycarbonyl or by carboxy), 
ben2yloxy-(l-4C)alkyl or (l-10C)alkyl {optionally substituted as defined for (Rc2c)}; 
(Rc2e) R 15 0- wherein R 15 is benzyl, (l-6C)alkyl {optionally substituted as defined for 
(Rc2c)}, CY1, CY2 or AR2b; 

20 (Rc3) hydrogen, cyano, 2-cyanoethenyl, 2-cyano-2-((l-4C)allcyl)ethenyl, 2-((l- 

4C)alkylaminocarbonyl)ethenyl, 2-((l-4C)alkoxycarbonyl)ethenyl, 2-nitroethenyl, 2-nitro-2- 
((l-4C)alkyl)ethenyl, 2-(ARl)ethenyl, 2-(AR2)ethenyl, or of the formula (Rc3a) 



wherein X 00 is -OR 17 , -SR 17 , -NHR 17 and -N(R 17 ) 2 ; 

wherein R 17 is hydrogen (when X 00 is -NHR ,7 and -NfR 17 )^, and R 17 is (l-4C)alkyl, phenyl or 
AR2 (when X 00 is -OR 17 , -SR 17 and -NHR 17 ); and R 16 is cyano, nitro, (l-4C)alkylsulfonyl, (4- 
7C)cycloalkylsulfonyl, phenylsulfonyl, (l-4C)alkanoyl and (l-4C)alkoxycarbonyl; 



4C)alkylS(0) q - being optionally substituted by one substituent selected from hydroxy, (1- 



N 

R16 




x oo 



(Rc3a) 
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(Rc4) trityl, AR1, AR2,AR2a, AR2b ? AR3, AR3a, AR3b; 
(Rc5) RdOC(Re)=CH(C=0)-, RfC(=O)C(=0>, RgN=C(Rh)C(=0)- or 
RiNHC(Rj)=CHC(=0)- wherein Rd is (l-6C)alkyl; Re is hydrogen or (l-6C)alkyl, or Rd and 
Re together form a (3-4C)alkylene chain; Rf is hydrogen, (l-6C)alkyl, hydroxy(l-6C)alkyl, 
5 (l-6C)alkoxy(l -6C)alkyl, -NRvRw [wherein Rv is hydrogen or (l-4C)alkyl; Rw is hydrogen 
or (l-4C)alkyl], (l-6C)alkoxy, (l-6C)alkoxy(l-6C)alkoxy, hydroxy(2-6C)alkoxy, (1- 
4C)alkylamino(2-6C)alkoxy, di-(l-4C)a!kylamino(2-6C)aU<:oxy; Rg is (l-6C)alkyl, hydroxy 
or (l-6C)alkoxy; Rh is hydrogen or (l-6C)alkyl; Ri is hydrogen, (l-6C)alkyl, AR1, AR2, 
AR2a 5 AR2b and Rj is hydrogen or (l-6C)alkyl; 
10 wherein 

AR1 is an optionally substituted phenyl or optionally substituted naphthyl; 
AR2 is an optionally substituted 5- or 6-membered, fully unsaturated (i.e with the maximum 
degree of unsaturation) monocyclic heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
15 linked via a ring carbon atom, or a ring nitrogen atom if the ring is not thereby quatemised; 
AR2a is a partially hydrogenated version of AR2 (i.e. AR2 systems retaining some, but not 
the full, degree of xmsaturation), linked via a ring carbon atom or linked via a ring nitrogen 
atom if the ring is not thereby quatemised; 

AR2b is a fully hydrogenated version of AR2 (i.e. AR2 systems having no unsaturation), 

20 linked via a ring carbon atom or linked via a ring nitrogen atom; 

AR3 is an optionally substituted 8-, 9- or 10-membered, fully unsaturated (i.e with the 
maximum degree of unsaturation) bicyclic heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom in either of the rings comprising the bicyclic system; 

25 AR3a is a partially hydrogenated version of AR3 (i.e. AR3 systems retaining some, but not 
the full, degree of xmsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby quatemised, in either of the rings comprising the bicyclic 
system; 

AR3b is a fully hydrogenated version of AR3 (i.e. AR3 systems having no unsaturation), 
30 linked via a ring carbon atom, or linked via a ring nitrogen atom, in either of the rings 
comprising the bicyclic system; 
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AR4 is an optionally substituted 13- or 14-membered, fully unsaturated (i.e with the 
maximum degree of unsaturation) tricyclic heteroaryl ring containing up to four heteroatoms 
independently selected from O, N and S (but not containing any O-O, O-S or S-S bonds), and 
linked via a ring carbon atom in any of the rings comprising the tricyclic system; 
5 AR4a is a partially hydrogenated version of AR4 (i.e. AR4 systems retaining some, but not 
the full, degree of unsaturation), linked via a ring carbon atom, or linked via a ring nitrogen 
atom if the ring is not thereby quatemised, in any of the rings comprising the tricyclic system; 
CY1 is an optionally substituted cyclobutyl, cyclopentyl or cyclohexyl ring; 
CY2 is an optionally substituted cyclopentenyl or cyclohexenyl ring. 

10 

2. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, ^ claimed in claim 1; wherein Q is Ql wherein R2 311(1 r3 ^ 
independently hydrogen or fluoro; the groups defined in ( TCa ) to ( TCc ) 3X0 defined by 
formulae (TCI) to (TCA) :- 

Rp 

G ~? 3 m(L^ 



•A3 { y k Jr <K /" 

(TCI) (TC2) (TC3) (TC4) 

wherein in (TCI) : >A 3 -B 3 - is >C(Rq)-CH(Rr)- and G is -0-, -S-, -SO-, -S0 2 - or >N(Rc); 
wherein in (TC2) : ml is 0, 1 or 2; >A 3 -B 3 - is >C=C(Rr)- or >C(Rq)-CH(Rr)- and G is -0-, - 

20 S-, -SO-, -S0 2 - or >N(Rc); 

wherein in (TC3) : ml is 0, 1 or 2; >A 3 -B 3 - is >C(Rq)-CH(Rr)- (other than when Rq and Rr 
are both together hydrogen) and G is -0-, -S-, -SO-, -S0 2 - or >N(Rc); 
wherein in (TC4) : nl is 1 or 2; ol is 1 or 2 and nl + ol = 2 or 3; >A 3 -B 3 - is >C=C(Rr)- or 
>C(Rq)-CH(Rr)- or >N-CH 2 - and G is -0-, -S-, -SO-, -S0 2 - or >N(Rc); Rp is hydrogen, (1- 

25 4C)allcyl (other than when such substitution is defined by >A 3 -B 3 -), hydroxy, (l-4C)alkoxy or 
(l-4C)alkanoyloxy; 

wherein in (TCI), (TC2) and (TC4); ml, nl and ol are as defined hereinbefore : 
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>A 3 -B r is >N-CH 2 - and G is >C(R H )(R 12 ), >C=0, >C-OH, >C-(l-4C)alkoxy, >ON-OH, 
>C-N-(l-4C)alkoxy, >C=N-NH-(l-4C)alkyl, >C=N-N((l-4Qalkyl) 2 (the last two (1- 
4C)alkyl groups above in G being optionally substituted by hydroxy) or >C=N-N-CO-(l- 
4C)alkoxy; wherein > represents two single bonds; 
5 Rq is hydrogen, hydroxy, halo, (1 -4C)alkyl or (l-4C)alkanoyloxy; 
Rr is (independently where appropriate) hydrogen or (l-4C)alkyl; 

R u is hydrogen, (l-4C)alkyl, fluoro(l-4C)alkyl, (l-4C)alkyRhio-(l-4C)alkyl or hydroxy-(l- 

4C)alkyl and R 12 is -[C^^J^-N^ORc) wherein m2 is 0, 1 or 2; 

and, other than the ring substitution defined by G, >A 3 -B 3 - and Rp, each ring system may be 

1 0 optionally further substituted on a carbon atom not adjacent to the link at >A 3 - by up to two 
substituents independently selected from (l-4C)alkyl, fluoro(l-4C)alkyl (including 
trifluoromethyl), (l-4C)alkyl-thio-(l-4C)alkyl, hydroxy-(l-4C)alkyl, amino, amino-(l- 
4C)alkyl, (l-4C)alkanoylamino, (l-4C)alkanoylamino-(l-4C)alkyl, carboxy, (1- 
4C)alkoxycarbonyl, AR-oxymethyl, AR-thiomethyl, oxo (=0) (other than when G is >N-Rc 

15 and Rc is group (Rc2) defined hereinbefore) or independently selected from Rc; and also 
hydroxy or halo (the last two optional substituents only when G is -O- or -S-); 
wherein AR is optionally substituted phenyl, optionally substituted phenyl(l-4C)alkyl, 
optionally substituted naphthyl, optionally substituted 5- or 6-membered heteroaryl; 
an optionally substituted 5/6 or 6/6 bicyclic heteroaryl ring system, in which the bicyclic 

20 heteroaryl ring systems may be linked via an atom in either of the rings comprising the 
bicyclic system, and wherein both the mono- and bicyclic heteroaryl ring systems are linked 
via a ring carbon atom and may be (partially) hydrogenated; and 
Rc is selected from groups (Rcl) to (Rc5) defined in claim 1. 

25 3. A compound of the formula (I), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof; as claimed in claims 1 and 2, in which the optional substituents in 
AR are independently selected from halo, (l-4C)alkyl , hydroxy, nitro, carbamoyl, (1- 
4C)alkylcarbamoyl, di-((l-4C)alkyl)carbamoyl, cyano, trifluoromethyl, trifluoromethoxy, 
amino, (l-4C)alkylamino, di((l-4C)alkyl)amino, (l-4C)alkyl S(0) q - (q is 0, 1 or 2), carboxy, 

30 (l-4C)alkoxycarbonyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkanoyl, (l-4C)alkoxy, (1- 
4C)alkylS(0) 2 amino, (l-4C)alkanoylamino, benzoylamino, benzoyl, phenyl (optionally 
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Rc-N' 




substituted by up to three substituents selected from halo, (l-4C)alkoxy or cyano), furan, 
pyrrole, pyrazole, imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, 
isothiazole, thiazole, thiophene, hydroxyimino(l-4C)alkyl, (l-4C)alkoxyimino(l-4C)allcyl, 
hydroxy-(l-4C)alkyl, halo-(l-4C)alkyl, nitro(l-4C)alkyl, arnino(l-4C)alkyl, cyano(l- 
5 4C)alkyl, (l-4C)alkanesulfonamido, aminosulfonyl, (l-4C)alkylaminosulfonyl and di-((l- 
4C)alkyl)aminosulfonyl. 

4. A compound of the formula (T), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, as claimed in any of claims 1-3, m d the groups defined in 
10 (TCa) to (TCc), and (TCI) to (TC4) are defined by formulae (TC5) to (TCI 1) :- 

(TC5) (TC6) (TC7) 



•v r, Rc Rc-HN 

(TC8) (TC9) (TC10) (TC11) 

Rc is as defined in claim 1 . 



5. A compound of the formula (IC), or a pharmaceutically-acceptable salt, or an in-vivo- 
20 hydrolysable ester thereof, as claimed in any of claims 1-4, 

0 

(IC) 

wherein HET is as claimed in any of claims 1-4; R 2 and R 3 are independently hydrogen or 
fluoro; Rpl and Rp2 are independently hydrogen, AR-oxymethyl or AR-thiomethyl [wherein 



N 
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AR is phenyl, phenyl-(l-4C)alkyl, naphthyl, furan, pyrrole, pyrazole, imidazole, triazole, 
pyrimidine, pyridazine, pyridine, isoxazole, oxazole, isothiazole, thiazole or thiophene], (1- 
4C)alkyl, carboxy, (l-4C)alkoxycarbonyl, hydroxymethyl, (l-4C)alkoxymethyl or carbamoyl 
and Rep is cyano, pyrimidin-2-yl, 2-cyanoethenyl, 2-cyano-2-((l-4C)alkyl)ethenyl or Rep is 
5 of the formula R ,0p CO, R 10p SO2- or R IOp CS- {wherein R ,0p is hydrogen, (l-5C)alkyl 

[optionally substituted by one or more groups each independently selected from hydroxy and 
amino, or optionally monosubstituted by (l-4C)alkoxy, (l-4C)alkylS(0) q -, (l-4C)alkylamino, 
(l-4C)alkanoyl, naphthoxy, (2-6C)alkanoylamino or (l-4C)aUcylS(0) p NH- wherein p is 1 or 
2 and q is 0, 1 or 2], imidazole, triazole, pyrimidine, pyridazine, pyridine, isoxazole, oxazole, 
10 isothiazole, thiazole, pyridoimidazole, pyrimidoimidazole, quinoxaline, quinazoline, 
phthalazine, cinnoline or naphthyridine, or R ,0p is of the formula R Ilp C(0)0(l-6C)alkyl 
wherein R Up is (l-6C)alkyl}, or Rep is of the formula RfC(=0)C(=0)- wherein Rf is (1- 
6C)alkoxy. 

15 6. A compound of the formula (IC), or a pharmaceutically-acceptable salt, or an in-vivo- 
hydrolysable ester thereof, as claimed in any of claims 1-5, wherein HET is triazole or 
tetrazole. 

7. A compound, as claimed in any of claims 1-6, being 
20 ((5i?)-3-(4-(l-(2-Hydro^ 

triazol- 1 -ylmethyl)oxazolidin-2-one; 

(5i?)-3-(4<l-((2 1 S}-2,3-Dmydroxypropionyl)-l,2,5,6-tetrahydropy^ 
phenyl)-5-(l ,2,3-triazol-l -ylmethyl)oxazolidin-2-one; 

(5i?)-3-(4-(l -(2-Hydroxyacetyl)-l ,2,5,6-tetrahydropyridin-4-yl)-3-fluorophenyl)-5-(l ,2,3- 
25 triazol- 1 -ylmethyl)oxazolidin-2-one; 

(5i?)-3-(4-(l-((25)-2,3-Dihydroxypropionyl)-l,2,5,6-tetrahydropyri 

5-(l,2,3-triazoH-ylmethyl)oxazohdin-2-one; or a pharmaceutically-acceptable salt, or an in- 
vivo-hydrolysable ester thereof 

30 8. A compound, as claimed in claim 1, being 
(Ji?)-3-(3,5-Difluoro-4-(3,6-dft^ 
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ylmethyl)oxazolidin-2-one. 

9. A process for the preparation of a compound of the formula (I) as claimed in claim 1, 
or pharmaceutically-acceptable salts or in vivo hydrolysable esters thereof, which comprises 
5 of (a) to (d):- 

(a) modification of a substituent in or introduction of a substituent into another 
compound of formula (I); 

(b) reaction of a compound of formula (II) : 




10 (H) 

wherein Y is a displaceable group (which may be preformed, such as chloro or mesylate, or 
generated in-situ, for example under Mitsunobu conditions) 
with a compound of the formula (HI) : 

HET 

15 (in) 

wherein HET is HET-H free-base form or HET- anion fonned from the free base form; or 

(c) by reaction of a compound of the formula (TV) : 

Q-Z 
(IV) 

20 wherein Z is an isocyanate, amine or urethane group with an epoxide of the formula (V) : 

°-© 

(V) 

(d) for HET as 1,2,3-triazole by cycloaddition via the azide (wherein Y in (II) is azide); 
25 and thereafter if necessary: (i) removing any protecting groups; (ii) forming a 

pharmaceutically-acceptable salt; (iii) forming an in-vivo hydrolysable ester. 



s 
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10. A method for producing an antibacterial effect in a warm blooded animal which 
comprises administering to said animal an effective amount of a compound of the formula (I) 
as claimed in any one of claims 1 to 8, or a pharmaceutically-acceptable salt, or in-vivo 
hydrolysable ester thereof. 

5 

11. A compound of the formula (I) as claimed in any one of claims 1 to 8, or a 
pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, for use as a 
medicament. 

10 12. The use of a compound of the formula (I) as claimed in any one of claims 1 to 8, or a 
pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof, in the manufacture of 
a medicament for use in the production of an antibacterial effect in a warm blooded animal. 

13 . A pharmaceutical composition which comprises a compound of the formula (I) as 
15 claimed in any one of claims 1 to 8, or a pharmaceutically-acceptable salt or an in-vivo 
hydrolysable ester thereof, and a pharmaceutically-acceptable diluent or carrier. 
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